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Rapid  Microbial  ATP  Bioluminescence 
Assay  for  Meat  Carcasses 
Industry  Products  Special  Focus: 
Cleaning  and  Sanitation  ^ 


Discouer  Higher  Srnitrtion  Strndrrds  ujith  HV-LiTE  RTP 


No  Reagent  Mixing 

Uniquely  unitized  reagent  storage 
AND  dispensing  TECHNOLOGY. 


rFor  5  years,  HY-LiTE  systems 
have  guided  over  500  food 
‘  companies  to  higher  sanitation 
standards,  with  state-of-the-art  ATP 
bioluminescence  technology. 


Convenient  &  Portable 

Choice  of  portable  workstation  or 

LIGHTWEIGHT  SHOULDER  BAG. 


Excellent  Precision 

More  repeatable  and  7  times  more 
SENSITIVE  THAN  THE  LEADING  ATP  SYSTEM 


HY-LiTE  was  the  first  ATP  monitoring 
system  to  offer  a  simple  and  dependable 
unitized  reagent  device,  for  non-technical 
staff  to  use  in  the  plant. 


Versatile  Sampling  of  Liquids 
&  Surfaces 

Direct  sampling  of  CIP  liquids  and 

CONVENIENT  SURFACE  SAMPLING  USING 

ONE  Pen  Technology. 


Rugged  Test  Procedure 

Step-wise  reagent  introduction 
allows  the  test  to  be  interrupted 
WITHOUT  sacrificing  INTEGRITY 
OF  RESULTS. 
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Totally  Sanitary 

Totally  Reusable 

The  New  ReSe/iL'”  Sanitary  Hose  System 

A  totally  sanitary  environment  for  your  food  or  beverage  product,  now  available  with 
the  cost-savings  of  reusable  ends!  That’s  right.  With  the  ReSear  system,  when 
your  hose  assembly  gets  kinked,  run  over  or  simply  wears  out,  the  couplers 
i  -  can  be  reattached  to  a  new  length  of  hose.  You 

\  ^  still  have  to  buy  the  hose  ...  but  you  don’t 

couplers.  That’s  usually  ■ 

Nr^'  ^  savings  of  50%  to  90%  over  the  price  .. 

innovative  ReSeal™  system  provides  all 
the  features  you’ve  come  to  expect  in  a  sanitary  hose 
assembly:  sanitary  full-flow  compression  seal,  CIP  cleanable,  safe 
and  in  compliance  with  regulatory  standards  —  including  3-A  Standard  62- 
for  sanitary  hose  assemblies.  Call  today  for  a  free  information  packet. 
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PhoJo  courtesy  of  VICAM,  depicts  o  VICAM 
immonooffinity  column  being  used  for  clean¬ 
up  prior  to  HPLC  injection.  Used  with  either 
HPIC  or  fluorometric  methods,  VICAM's 
columns  offer  rapid  detection  for  an  array  of 
mycotoxins  including  Afbtoxin,  Aflatoxin  Mj, 
Deoxynivalenol,  Fumonisin,  Ochratoxin,  and 
Zearalenone. 
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There  are  two  simple  reasons  why  the 
Uni-Lite®  XCEL  Rapid  Cleanliness  Verification  System 
from  Biotrace  is  ranked  No.  1  in  the  industry. 


It's  easier  to  use  and  it's  simply  better. 


In  a  real-world  assessment  with  6  other  ATP  systems  for  sanitation  monitoring,  the  I'ni-Lite  .X  ; :  Rapid 
Cleanliness  Verification  System  from  Biotrace  ranked  number  one  overall.  That's  because  when  it  comes  to 
consistent,  reliable  testing  that's  easy  enough  for  almost  anyone  to  operate.  Uni-Lite  X.  • '  satisfies  more 
companies.  Plus,  the  Single-Shot  direct  swab  device  eliminates  test  preparation,  is  completely  self-contained  with 
single-step  activation,  and  reduces  testing  varia'oles.  The  Uni-Lite  .X; and  Single-Shot  Swab  are  available  to  dair\- 
food  and  beverage  processors  as  part  of  the  Ecolab  Klean  Check  Program  total  service  approach  to  sanitation. 

The  Uni-Lite  Rapid  Cleanliness  Verification  System  -  ranked  Number  One  by  users  because  it's  simply  better. 

/  Diytril'imJ  iv 


FOOD  &  BEVERAGE  DIVISION 

le  ^  pii'Uri;:  by  S.  1 1; -I  r  may::  - 
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“Wouldn't  it  be 

GREAT 

if  you  could 

REACH 

thousands  of 

PROFESSIONALS 

in  the  food  quality/safety  and 
sanitation  industry  with 

YOUR 

service  or  product 

MESSAGE?” 


You  can. 


Advertise  in 
Dairy,  Food  and 
Environmental 
Sanitation. 

For  more  information,  contact;  Rick  McAtee, 
Advertising  Manager,  c/o  lAMFES,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  Iowa  50322-2863; 

(515)  276-3344  or  (800)  369^337. 
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•  I  •  • 


Pest  Management 
Exclusive  to  the 
Food  Industry. 


Since  purity  is 
critical,  the  food 
industry,  more  than 
any  other,  requires  a 
knowledgeable  and 
technical  approach 
to  pest  management 
that  is  based  on 
sound  science  and 
uncompromising 
quality. 

That’s  why  Copesan  has  developed  Signature  Care™ 
a  partnership  in  pest  management  designed  specifically  for 
the  food  industry. 

Copesan  offers  service  and  management  personnel 
trained  and  certified  specifically  in  food  industry  pest 
management,  as  well  as  over  100  degreed  technical  experts. 
Our  extensive  network  of  service  locations  provides  quick 
response  to  your  needs.  And,  Signature  Care™  is  backed  by 
strong,  written  Standards  of  Performance  and  Guarantee. 

For  more  information  on 
Signature  Care’^^  and  how  Copesan  can 
help  you  with  pest  management  that 
meets  your  critical  requirements,  call 
1-800-267-3726,  Ext.  404. 


Nationwide  Pest  Management 

3490  North  127th  Street,  Brookfield,  WI  53005 
1-800-COPESAN  ■  414-783-6261  ■  FAX:  414-783-6267 


Dairy,  Food  and  Environmental  Sanitation 
encourages  readers  and  advertisers  to  submit 
visually  interesting  8V2*  x  1  r  four-color  pho¬ 
tos  to  be  considered  for  publication  on  the 
cover  of  the  journal. 

Send  photographs,  negatives  and/or  slides  to: 

Publications  Specialist 
Dairy,  Food  and 
Environmental  Sanitation 
6200  Aurora  Ave. 

Suite  200W 
Des  Moines,  LA 


Don  t  Get 


Ketch-Ar 


AU  Wound  Up! 

Ketch-All®,  the  original  multiple-catch 
mousetrap,  just  keeps  getting  better. 

It’s  now  equipped  with  Sure-Set  which 
KNESS  MFG.  CO.,  INC.  eliminates  over-winding.  No  more 
Hwy.  5  South  p.o.  Bo*  70  unwinding  and  rewinding  traps  on  the  job. 
^15*932*78^*^^^^°  ^  *  saves  time  and  we  all  know  what 

FAX  515-932-2456  time  $ave$.  Call  your  local  pest  control 

distributor  or  toll-free  1-800-247-5062. 
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S.W.,  Cedar  Rapids,  lA  52406;  (319) 
399-3236 

F  &  H  Food  Equipment  Co.,  P.O. 
Box  3985,  Springfield,  MO  65808; 
(417)881-6114 

Foss  Food  Technology  Corpora¬ 
tion,  10355  W.  70th  Street,  Eden 
Prairie,  MN  55344;  (612)  941-8870 

FRM  Chem,  Inc.,  P.O.  Box  207, 
Washington,  MO  63090;  (314)  583- 
4360 

(>&H  Products  Corp.,  8201  104th 
Street,  P.O.  Box  909,  Pleasant  Prairie, 
WI  531584)909;  (414)  694-1010 

Gardex  Chemicals,  Ltd.,  7  Merid¬ 
ian  Rd.,  Etobicoke,  ON  M9W  4Z6; 
(800)  563-4273 

GENE-TRAK  Systems,  94  South 
Street,  Hopkinton,  MA  01748;  (508) 
435-7400 

Gist-brocades  Dairy  Ingredients 
Group,  N93  W14560 Whittaker  Way, 
Menomonee  Falls,  WI  53051;  (800) 
423-7906 

Glo  Germ  Company,  1120  S.  High¬ 
way  191 .  Moab,  UT 84532;  (800)842- 
6622 

Great  Western  Chemical  Co.,  1717 
E.  Fargo,  Nampa,  ID  83687;  (208) 
466-8437 

Hess  &  Clark,  Inc./KenAg,  7th  & 
Orange  Street,  Ashland,  OH  44805; 
(800)  992-3594 

IBA,  Inc.,  27  Providence  Road, 
Millbury,  MA  01527;  (508)  865-691 1 
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SustainingAAembers 


Idetek,  Inc.,  1245  Reamwood  Ave., 
Sunnyvale,  CA 94089;  (408) 745-0544 

IDEXX  Laboratories,  Inc.,  1  Idexx 
Drive,  Westbrook,  ME  04092;  (207) 
8564)300 

International  BioProducts,  Inc., 
14780  N.E.  95th  Street,  Redmond, 
WA  98052;  (206)  883-1349 

International  Dairy  Foods  Asso¬ 
ciation,  1250  H  Street,  N.W.,  Wash¬ 
ington,  D.C.  20005;  (202)  737-4332 

Land  O’Lakes,  Inc.,  P.O.  Box  1 16, 
Minneapolis,  MN  55440-0116;  (612) 
481-2870 

Malthus  Di^nostics,  Inc.,  33888 
Center  Ridge  Road,  North  Ridgeville, 
OH  44039;  (216)  327-2585 

Maryland  &  Virginia  Milk  Produc¬ 
ers  Assn.,  Inc.,  1985  Isaac  Newton 
Square  South,  Reston,  VA  22090; 
(703)  742-6800 

Metz  Sales,  Inc.,  522  W.  First  Street, 
Williamsburg,  PA  16693;  (814)  832- 
2907 

Michelson  Laboratories,  Inc., 6280 
Chalet  Drive,  Commerce,  CA  90040; 
(310)  9284)553 

Mid  America  Dairymen,  Inc.,  3253 
E.  Chestnut  Expressway,  Springfield, 
MO  65802-2584 

NSF  International,  3475  Plymouth 
Road,  Ann  Arbor,  MI  48105;  (313) 
769-5523;  (313)  769-0109 

NASCO  International,  901  Janesville 
Avenue,  Fort  Atkinson,  WI  53538; 
(414)  563-2446 

National  Mastitis  Council,  2820 
Walton  Commons  West,  Suite  131, 
Madison,  WI  53704;  (608)  224-0622 


The  National  Food  Laboratory, 
6363  Clark  Ave.,  Dublin,  CA  94568; 
(510)  5514231 

Nelson-Jameson,  Inc.,  2400 E.  Fifth 
Street,  P.O.  Box  647,  Marshfield,  WI 
544494)647;  ai5)  387-1151 

NESTLfe  USA,  Inc.,  800  N.  Brand 
Blvd.,  Glendale,  CA  91 203;  (818)  549- 
5799 

New  Horizons  Diagnostics,  9110 
Red  Branch  Road,  Columbia,  MD 
21045;  (410)  992-9357 

NorthlandLaboratories,  1810Front- 
age  Rd.,  Bldg.  7,  Northbrook,  IL 60062; 
(847)  272-3413 

Norton  Performance  Plastics 
Corp.,  P.O.  Box  3660,  Akron,  OH 
44309-3660;  (216)  798-9240 

OrganonTeknika,  lOOAkzoAvenue, 
Durham,  NC  27712;  (919)620-2000 

Penn  State  University,  University 
Creameiy,  1 2  Borland  Laboratory,  Univ¬ 
ersity  Park,  PA  l6802;(8l4)865-7535 

Pharmacia  &  Upjohn  Animal 
Health, 7000 Portage  Road,  Kalamazoo, 
MI  49001;  (616)  385-6726 

PRISM,  8300  Executive  Center  Drive, 
Miami,  R  331664680;  (305)  592-6312 

Puritan/Churchill  Chemical  Co., 
916  Ashby  St.,  N.W.,  Atlanta,  GA 
303I8;  (404)  875-7331 

(^ualicon,  A  DuPont  Subsidiary, 
P.O.  B0X8O357,  Wilmington,  DE 1 9880; 
(302)  695-2262 

R-Tech,  P.O.  Box  116,  Miimeap>olis, 
MN  554404)116;  (800)  328-9687 

REMEL,  L.P.,  12076  Santa  Fe  Dr., 
Lenexa,  KS  66215;  (800)  255-6730 


Rio  Linda  Chemical  Company, 
1902  Chaimel  Dr.,  West  Sacramento, 
CA  95691-3441;  (916)  4434939 

Ross  Laboratories,  625  Cleveland 
Avenue,  Columbus,  OH  43215;  (614) 
227-3333 

Seiberling  Associates,  Inc.,  94 
North  High  Street,  Suite  350,  Dublin, 
OH  43017-1100;  (6l4)  764-5854 

Silliker  Laboratories  Group,  Inc., 
900  Maple  Road,  Homewood,  IL 
60430;  (708)  957-7878 

Sparta  Brush  Co.,  Inc.,  P.O.  Box 
317,  Sparta,  WI  54656;  (608)  269- 
2151 

Tekmar  Co.,  P.O.  Box  429576,  Cin¬ 
cinnati,  OH  45242-9576;  (513)  247- 
7000 

Unipath  Co.,  Oxoid  Division,  800 
Proctor  Ave.,  Ogdensburg,  NY  1 3669- 
2205;  (800)  567-8378 

Walker  Stainless  Equipment  Co., 
618  State  Street,  New  Lisbon,  WI 
53950;  (608)562-3151 

Wal-Mart  Stores,  Inc.,  702  S.W.  8th 
St.,  Bentonville,  AR72712;  (501)273- 

4903 

Warren  Analytical  Laboratory,  650 
O’  St.,  P.O.  BoxG,  Greeley,  CO 80632; 
(800)  945-6669 

Weber  Scientific,  2732  KuserRoad, 
Hamilton,  NJ  08691-9430;  (609)  584- 
7677 

Zep  Manufacturing  Co.,  1310  Sea¬ 
board  Industrial  Blvd.,  Atlanta,  GA 
303 18;  (404)  352-1680 
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Made  in  the  U.S.A. 


Accradrttd  by  tht 
Dutch  Council  tor 
Cortiftestion 


EN  29001 /ISO  9001 /BS  5750 
APPROVED  BY  BVQI  LTD 


Now 
ISO  9001 
Certified 

Sterilization 

Doeumentation 

Available 


New  Tamper  Evident, 

Leak  Proof,  Air  Tight, 
Hinged  Cap,  Sterile  Sample  Vials 

Passes  all  FDA  and  USD  A  leak-proof  tests. 
Available  in  2  oz.,  3  oz.,  4  oz.  and  10  oz.  FDA 
approved  polypropylene. 

Call  or  write  for  a 
FREE  SAMPLE  Of  Our 

NEW  SNAP  SEAL 
800-772-8871 

Capitol  Vial,  Inc. 

Union  Street  Extension,  Fultonville,  NY  12072 


DYNAL,  INC.  5  Delaware  Drive,  Lake  Success,  NY  1 1042 
E-mail:  techserv@dynalusa.attmail.com,  Internet:  http://dynal.no 


a  DYNAL' 

The  Alternative  Culture  in  Microbiology 


Rwader  Service  No,  1 95 


NOVEMBER  1 996  -  Dairy,  Food  and  Environmental  Sanitotion  717 


Contact  Dynal,  Inc.  at  800  638  9416 for  details  on 
IMS  for  Salmonella,  Listeria  and  E.  coli  0157 


•  Isolated  colonies  within 

48  hours  from  receipt  of  sample, 
(24  hours  for  E.  coli  0157j 


•  Simple  IMS  protocol 

-  30  minutes  from  start  to  finish 

•  The  most  sensitive  isolation 
procedure  for  Salmonella, 
Listeria  and  E.  coli  0157 


Get  Rapid  Results  with 
Culture  Confirmation 


ImmunoMagnetic 
Separation  (IMS)  with 
Dynabeads®  uses  antibody 
coated  magnetic  beads  to 
capture  and  isolate  food 
pathogens 


OFF  THE  TOP 


FROM  THE  PRESIDENT 


By  MICHAEL  H.  BRODSKY, 

UMFES  President 

“On  the  road 
again” 


On  September  24,  1996, 1  had 
the  pleasure  of  attending  the  annual 
meeting  of  the  California  Associa¬ 
tion  of  Dairy  and  Milk  Sanitarians 
(CADMS),  in  Ontario,  California. 
CADMS  is  the  California  affiliate  of 
lAMFES.  This  conference  was  co¬ 
sponsored  by  the  California  Indus¬ 
tries  Association,  Dairy  Research 
and  Information  Center,  U.C.  Davis 


and  the  California  Department  of 
Food  and  Agriculture  and  attracted 
160  registrants  and  20  exhibitors.  I 
was  invited  to  participate  in  the 
meeting  as  both  a  food  microbiolo¬ 
gist  and  as  President  of  LAMFES.  In 
my  professional  capacity,  I  pre¬ 
sented  a  paper  on  the  “Use  of 
Indicators  as  a  Safety  Index.”  As  a 
representative  of  lAMFES,  I  gave  an 
after  dinner  talk  entitled  “LAMFES 
—  Beyond  the  Acronym,”  a  slide 
presentation  which  was  prepared 
with  the  assistance  of  Carol 
Mouchka  and  Rick  McAtee. 

I  have  to  admit  that  when  I 
accepted  John  Bruhn’s  invitation  I 
had  no  idea  where  Ontario,  Califor¬ 
nia  was.  It  is  not,  as  I  discovered, 
anywhere  near  Ontario,  Canada, 
where  I  live.  Nor  does  Ontario, 
California  resemble  my  home 
province.  First  of  all,  there  is  no 
winter  and  second,  I  could  see 
mountains  from  my  room.  It  was  a 
beautiful  location  for  a  meeting.  For 
your  information,  Ontario,  Califor¬ 
nia  is  45  miles  due  east  of  down¬ 
town  Los  Angeles  (at  least  accord¬ 
ing  to  the  shuttle  bus  driver). 
Attending  this  conference  gave  me 
a  better  appreciation  of  CADMS’ 
strong  association  with  the  dairy 
industry  and  made  me  aware  that 
the  membership  of  many  affiliates 
may  identify  with  unique  areas  of 
interest.  Even  so,  the  conference 
took  the  time  to  recognize  LAMFES 
and  the  Sanitarian  of  the  Year 
Award  that  LAMFES  presented  to 
Lee  Jensen,  a  long  time  CADMS 
member,  at  the  83rd  Annual 
Meeting  in  Seattle.  This  was  a  very 
moving  moment  during  the  ban¬ 
quet. 

Each  member  of  the  Executive 
Board  has  areas  of  expertise  that 


they  are  willing  to  share  with  our 
affiliates.  Our  Executive  Director, 
Dave  Merriiield,  is  compiling  this 
list  and  will  be  making  it  available 
to  all  affiliates  in  the  near  future. 
Furthermore,  the  program  on 
“LAMFES  —  Beyond  the  Acronym”  is 
being  developed  for  presentation 
by  members  of  the  Board  at  affiliate 
meetings.  The  Board  has  made  a 
commitment  to  visibly  support  the 
affiliates  by  making  themselves 
available  to  participate  at  affiliate 
workshops  or  annual  meetings.  But 
we  won’t  be  uninvited  guests. 
Through  a  cost  sharing  arrange¬ 
ment,  whereby  lAMFES  pays  the 
airfare  and  the  affiliate  covers  the 
cost  of  accommodation  and  meals, 
your  affiliate  could  invite  a  member 
of  the  Board  to  attend  your  meet¬ 
ing.  Simply  contact  Dave  Merrifield 
with  your  request  and  he  will 
coordinate  your  requirements  with 
the  appropriate  member  of  the 
Board.  This  is  another  way  that  you 
can  benefit  by  your  affiliation  with 
lAMFES.  This  should  be  a  very 
popular  program,  so  I  would 
suggest  that  you  book  early. 

lAMFES  remains  committed  to 
its  membership.  It  is  one  of  my 
goals  to  ensure  that  this  sense  of 
commitment  is  mutual. 

Just  a  reminder  that  if  you 
would  like  to  comment  on  this 
column  or  on  any  other  concerns 
you  may  have  regarding  LAMFES, 
please  feel  free  to  contact  me  via  e- 
mail  (brodskm@gov.on.ca),  by  Fax 
(416-235-5951)  or  telephone  (416- 
235-5717).  I  promise  to  respond  to 
all  issues  that  are  brought  to  my 
attention  and  to  ensure  that  sub¬ 
stantive  concerns  are  addressed  by 
the  Board. 
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HACCP  ALERT! 


Culture  Correlation  in  5  Minutes! 

PROFILE-1 


PROACTIVE  MEASURES  SAVE  TIME  &  $$$ 

***PROFILE-l  is  the  only  rapid,  hmiinescence-bascd  system  on  the  market  today  ihat  has  beeii  Tiekl 
tested  by  the  USDA  and  shown  to  eonelate  to  4X  hour  aerobic  plate  counts,  riie  proeetiure  takes  (^nly 
5  minutes  from  sample  collection  to  results.  ^ 


***REAL  TIME  TESTING  in  the  palm  of  your  hands  vs  retrospective  testing  on  material  that  has 
been  contaminated  or  has  already  been  shippetl. 


***I)IEEERENTI ATES  bacteria  from  somatic  cells  and  releases  intei rering/c|uenching  substances  such 
as  detergents,  salts,  and  heavy  metals. 


From  the  Executive  Director 


By  DAVID  M.  MERRIFIELD, 
lAMFES  Executive  Director 


“We  must  under¬ 
stand  who  our 
members  are 
and  where  they 
are  <x)tning  from” 


I  was  recently  reading  some  in¬ 
teresting  facts  about  associations  pro¬ 
vided  by  the  American  Society  of 
Association  Executives  (ASAE)  and 
thought  I  would  pass  a  few  along. 

1.  The  number  of  people  em¬ 
ployed  by  nonprofit  organizations  is 
more  than  7  million,  equaling  that  of 
the  computing  equipment,  commu¬ 
nication  equipment,  and  airline  in¬ 
dustries. 

2.  The  median  staff  size  for  a 
national  association  is  12. 

3.  Seventy-nine  percent  of  the 
national  associations  hold  national 
conventions. 

4.  Ninety  percent  of  all  associa¬ 
tions  offer  educational  programs. 


5.  Seventy-one  percent  of  all  as¬ 
sociations  disseminate  public  infor¬ 
mation. 

6.  There  are  about  100,000  trade, 
professional,  advcxracy,  and  cause-re¬ 
lated  associations  in  the  U.S.  with 
about  1 ,000  new  ones  forming  each 
year. 

7.  About  $48  billion  is  contrib¬ 
uted  to  the  economy  each  year  by 
associations. 

Indeed,  associations  are  impor¬ 
tant  to  professions,  the  economy,  and 
to  those  who  belong,  but  I  continu¬ 
ally  hear  about  declining  member¬ 
ship  in  associations  and  the  difficulty 
in  recruiting  new  members.  It  really 
made  me  wonder  why,  if  associations 
are  so  important  in  today’s  service- 
oriented  society,  that  some  struggle 
with  recruiting  and  retaining  mem¬ 
bers.  A  clue  was  provided  by  The 
American  Society  for  Quality  Control 
(ASQC)  who  reported  the  following 
information  showing  the  relative  im¬ 
portance  of  several  reasons  compa¬ 
nies  (associations?)  lose  customers 
(members?):  Die,  1%;  Moved  away, 
3%  (not  an  lAMFES  problem);  Influ¬ 
enced  by  friends,  5%  (hmmm?);  Lured 
away  by  the  competition;  9%  (a  hex 
on  those  other  guys);  Dissatisfied  with 
product,  14%  (it  may  apply  to  an 
association);  Turned  away  by  an  atti¬ 
tude  of  indifference  on  the  part  of  a 
company  employee,  68%  (it  definitely 
applies  to  associations). 

I  know  these  statistics  were  in¬ 
tended  mostly  for  customer  service  in 
retail-type  businesses,  but  it  was  ap¬ 
parent  to  me  that  they  had  relevance 
to  associations  as  well.  I  then  realized 
that  whenever  anyone  associates 
themselves  with  LAMFES,  they  be¬ 
come  ambassadors  for  the  organiza¬ 
tion.  I  believe  it’s  a  good  tribute  to 
LAMFES  leadership,  members  and  staff 
that  membership  has  remained  quite 
constant,  and  to  this  end  I  believe  we 


have  become  good  LAMFES  ambassa¬ 
dors. 

The  important  thing,  though,  is 
that  being  a  good  ambassador  to  an¬ 
other  person  will  generally  turn  them 
into  a  good  ambassador  for  the  asso¬ 
ciation  as  well.  This  can’t  help  but 
contribute  to  a  stable  and  growing 
membership. 

In  one  of  my  earlier  columns,  I 
stated  that  we  at  LAMFES  have  no 
other  mission  than  to  implement  the 
will  of  the  membership.  That  simple 
statement  means  far  more  than  imple¬ 
menting  programs.  It  means  that  for 
all  aspects  of  the  association,  and 
most  importantly,  service  to  the  mem¬ 
bers,  oiu-  work  must  continue  to  be 
professional  and  complete,  our  atti¬ 
tudes  remain  positive,  and  our  re¬ 
sponses  kept  timely.  This  must  be  the 
standard  by  which  we  operate  and  it 
must  continue  to  be  maintained  by  all 
who  are  involved  with  lAMFES, 
whether  it  be  the  President,  a  com¬ 
mittee  chair,  a  committee  member  or 
one  of  us  at  the  central  office.  There 
are  no  alternatives  if  we  are  to  fulfill 
our  mission  of  helping  to  protect  the 
world’s  food  supply. 

If  we  are  to  continue  to  provide 
exceptional  service  to  our  members, 
we  must  constantly  remind  ourselves 
of  the  simple  steps  to  developing  a 
p)ositive  approach,  that  is,  we  must 
understand  who  our  members  are 
and  where  they  are  coming  from, 
take  time  to  listen,  extend  the  benefit 
of  the  doubt,  follow  through  on  agree¬ 
ments,  look  to  build  bridges,  not  walls, 
and  help  people  to  grow. 

I  too,  like  President  Michael 
Brodsky,  would  like  to  remind  you 
that  your  comments  and  concerns  re¬ 
garding  LAMFES  are  important,  so 
please  feel  free  to  contact  me  at  any 
time  via  e  mail  (iamfesed@dwx.com), 
fax(515-276-8655),  or  telephone  (800- 
369-6337);  (515-276-3344).  I  look 
forward  to  hearing  from  you. 
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LIMITED  TIME  OFFER 
From  $8.32...  p 

Shirt  Pocket  Digitals  Are  I  ^ 

Now  Less  Than  Bi-Metals 

Buy  5  digital  thermometers  at  $9.95  each 

for  a  total  of  $49.95  and  receive  one  FREE  — 

thermometer.  -  58°  to  302°F  in  0.1°.  Needle  x  Vs 

AQA1264-F 


Refrigerator  Colored  Dot  Thermometers 

Hang  or  stick  inside.  $1  each  in  quantity  of  10.  AQA1 159-F 


Thermocouple  Neck  Cord  or  Shirt 

Fast  Response  Pocket  Thermometer 

$99  per  -100°/1,000°F  thermo-  $15  each  if  you  buy  five  for 
meter  and  probe:  Select  with  a  total  of  $75.  -  40°  to 

I  hypodermic  needle  probe  300°F  (°C).  AQA1 271 

(shown),  AQA1277F;  or  with 
Vs"  dia.  needle  probe  on  30" 
cable,  AQA1 278F;  or  with 
surface  temperature  probe  on 
30"  coble,  AQA1279F. 

To  Order  or  For  Our  Catalog  Call 
1-800-845-8818  or  Fax  1-352-335-6736 

ALL  QA  PRODUCTS,  INC.  -  Gainesville,  Florida  USA 


R«ad«r  Service  No.  215 


Universal 

O2/CO2  &  CH4  /  H2S  /  CO 
Respirometer 


For  measuring  gas  exchanges  (respiration)  of 
bacteria  cultures,  bioremediation  ,  photosynthesis, 
respiration  of  fhiits,  insects,  animals,  rancidity, 
photo-degradation  of  polymers,  etc.  Measures  gas 
exchanges  in  the  head  space  of  1  to  80  liquid  or  solid 
samples  in  chambers  of  various  sizes. 

Sensitivity  0.2  fxl  (  of  gas)  /h. 

Applicable  for  aerobic  and  anaerobic  processes. 
Computerized,  real  time  graphics.  24h  operation. 
Columbus  Instruments 
Columbus,  OH  43204-2121,  USA 
ph,(614)276-0861  fax:(614)276-0529 
E-mail:75144.2413@compuserve.com 


*  100%  Culiniry  SteMi 

*  Jjb  Boiler  Ctienueals 

*  fiideficy 

*  No  flame.  Fumes,  or  Fhie 

*  31^-3161513111168$  Steel  A\dbi^ 


Elediv 


1OOO0«tWBtJSfreet  ^ 

(7031 549-0664 
(703)  836-2581  Fm 
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Servic 


ServicesJnc. 

Boctenoiogcal  &  Chemical  retting 


Standards  and  Calibration  Sets 

Raw  Milk  Component  Standards 
Raw  Lowfat  Component  Standards 
Past/Homo  Lowfat  Standards 
High  Fat  Cream  Standards 
Light  Cream  Standards 
Electronic  Somatic  Cell  Standards 
Whey  Standards 
Urea  Standards 

Chemical  and  Bacteriological  Testing 
Milk  and  Milk  Products 
Producer  Quality  &  Component  Testing 
Mastitis  Culture/Cow  or  Bulk  Tank 
Third  PartyVeriflcation/Validation 

High  Performance  Liquid  Chromatography 
Carbohydrates 
Antibiotics  in  Milk 

Mounds  View  Business  Park 
S20S  Quincy  SL 
Mounds  View,  MN  SSI  12 
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SUMMARY 

Low  and  high  loads  of  heterogeneous  cell  suspensions 
from  fillets  of  aquacultured  catfish  were  deposited  on  and 
subsequentiy  released  from  swabs  into  different  diluents  and 
counts  were  determined  over  a  period  of  24  h.  Equal  volumes 
of  two  concentrations  of  cells  (10^  and  10’  CFU/ml)  were 
deposited  onto  four  types  of  microbial  swabs,  calcium  alginate, 
cotton,  dacron™,  or  rayon.  The  efficiency  of  release  of  the 
deposited  cells  from  the  microbial  swabs  and  the  viability  of 
the  cells  in  two  diluents  was  compared.  A  heterogeneous  cell 
suspension  was  prepared  by  rinsing  catfish  fillets  with  sterile 
Butterfield’s  phosphate  buffer  (1 5  mM,  pH  7.2).  The  suspension 
was  stored  at  -80°C  in  dimethyl  sulfoxide  (5%,  vol/vol)  and 
used  as  an  inoculum  source.  The  swabs  were  suspended  in 
Butterfield’s  to  release  the  deposited  cells.  Only  calcium 
alginate  swabs  were  suspended  in  an  equal  volume  of 
Butterfield’s  containing  sodium  citrate  (1 .0%,  wt/vol;  pH  7.2). 
The  cells  were  held  on  ice  (0  to  1°C)  and  microbial  analyses 
were  performed.  The  viability  of  the  cells  was  evaluated  by 
suspending  the  swabs  in  either  peptone  water  (0.1%  wt/vol) 
or  Butterfield’s  and  holding  them  on  ice.  Aerobes  were 
enumerated  for  the  low  load  level  and  aerobic  and  total 
coliform  counts  were  determined  for  the  high  load  for  24  h. 
There  were  no  significant  differences  (P  >  0.05)  among  the 
four  swabs  and  the  two  load  levels  in  the  aerobic  and  total 
coliform  counts.  Further,  there  was  no  significant  difference 
(P>  0.05)  in  the  viability  of  cells  from  all  treatments  held  on  ice. 


INTRODUaiON 

Microbial  measurements  are  rou¬ 
tinely  performed  in  the  fish  and  shell¬ 
fish  processing  industries  to  deter¬ 
mine  the  nature  (e.g.,  whether  hu¬ 
man  pathogens  are  present)  and  num¬ 
ber  (e.g.,  indicative  microbes  aerobic 
plate  count,  total  coliform)  of  micro¬ 
bes.  Qualitative  microbial  analyses  are 
I>erformed  and  are  reported  per  unit 
weight  (CFU/g)  or  area  (CFU/cmO- 
Although  enumeration  per  unit 
weight  is  the  most  commonly  used 
method  of  analyses,  often  it  is  neces¬ 
sary  to  determine  microbial  counts 
I)er  unit  area.  Generally,  when  a 
microbial  quality  audit  is  performed 
in  processing  plants,  a  large  number 
of  microbial  analyses  must  be  done. 
Under  such  situations  microbial  analy¬ 
ses  are  performed  on  processing 
equipment,  personnel  (e.g.,  hands), 
utensils,  plant  facility  (e.g.,  drains, 
floors),  food  products,  and  utensils 
(e.g.,  knives,  cutting  boards)  which 
have  been  used  extensively  for  enu¬ 
merating  surface  microbes  (5,  6). 

Often  when  a  large  number  of 
microbial  swabbings  are  performed, 
the  microbial  analyses  cannot  be  per¬ 
formed  on  site.  The  microbial  swab  is 
usually  transported  in  an  appropriate 
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medium  to  a  distant  location  to  com¬ 
plete  the  analyses.  Generally,  a  time 
lag  of  several  hours  may  exist  be¬ 
tween  microbial  sampling  and  the 
analyses,  due  to  transportation  and 
sample  processing.  The  transporting 
medium  and  the  time  lag  between 
microbial  swabbing  and  analyzing 
could  adversely  affect  the  quality  and 
quantity  of  microflora  of  the  swabbed 
sample. 

A  variety  of  microbial  swab  mate¬ 
rials  have  been  used  for  microbiologi¬ 
cal  measurements.  These  include  cal¬ 
cium  alginate,  cotton.  Dacron™,  and 
rayon  (6).  MacMillan  and  Santucci 
(3)  used  calcium  alginate  swabs  for 
enumerating  the  microbial  popula¬ 
tion  from  the  intestinal  contents  of 
(arm-raised  channel  catfish.  There  is  a 
need  to  evaluate  the  efficiency  of  the 
commonly  used  microbial  swabs  in 
releasing  entrapped  microbes.  Addi¬ 
tionally,  the  swabs  have  to  be  trans¬ 
ported  in  an  appropriate  diluent. 
Characteristics  of  the  microbial  swab 
and  the  transporting  diluent  must  not 
alter  the  microbial  population  be¬ 
tween  swabbing  and  enumeration. 
Inadequate  osmotic  pressure  in  the 
diluent  could  reduce  microbial  num¬ 
bers  by  causing  injury  or  death,  or  a 
diluent  might  allow  a  population  in¬ 
crease.  Microbial  cell  number  might 
be  altered  during  transportation  by 
antimicrobial  substances  present  in 
the  swab,  or  there  might  be  ineffi¬ 
cient  release  from  the  swab. 

In  a  collaborative  study  to  de¬ 
velop  a  microbial  quality  assurance 
program  for  catfish  processors,  mi¬ 
crobial  audits  were  performed  in 
aquacultured  catfish  processing 
plants.  The  plants’  equipment,  uten¬ 
sils,  personnel,  facility,  and  products 
were  analyzed  for  microbial  contami¬ 
nation  by  swabbing.  Over 300 samples 
were  obtained  in  each  of  three  pro¬ 
cessing  facilities.  Since  none  of  the 
plants  had  the  space  and  equipment 
to  perform  the  microbial  analyses, 
the  swabs  were  transported  to  a  uni¬ 
versity  laboratory  for  analyses.  The 
time  from  collecting  the  swabs  at  the 
processing  plant  to  transporting  them 
to  the  laboratory  and  initiation  of  the 
analyses  for  the  last  sample  was  8  to 
24  h.  Since  the  nature  and  number  of 
the  microbes  were  different,  it  was 


necessary  to  ensure  that  there  were 
no  changes  occurring  in  the  quantity 
of  microbes  during  this  time  lag.  Ad¬ 
ditionally,  various  studies  (1,  2,  4) 
have  shown  that  the  microbial  loads 
in  aquacultured  channel  catfish 
(JctaUurus  punctatu^\'3ir<f  ixom  10’ 
to  10^  CFU/g.  There  are  no  data  avail¬ 
able  that  compare  the  efficiency  of 
microbial  swab  applicators  in  releas¬ 
ing  a  wide  range  GO’  to  10*  CFU/ml) 
of  heterogeneous  microbial  cells  from 
catfish  fillets  or  the  viability  of  the 
cells  when  held  on  ice.  Therefore, 
the  objectives  were  to  compare  the 
release  of  low  and  high  loads  of  de¬ 
posited  heterogeneous  cell  suspen¬ 
sions  from  microbial  swabs  and  to 
evaluate  the  viability  of  the  cells  re¬ 
leased  in  diluent  and  held  on  ice.  The 
swabs  were  compared  by  depositing 
a  standard  quantity  of  heterogeneous 
cell  suspension  using  fillets  as  an  in¬ 
oculum  source. 

MATERIALS  AND  METHODS 

Heterogeneous  microbial  cell 
preparation  from  catfish 

A 1 5  mM  pH  7.2  phosphate  buffer 
(Sigma  Chemical  Co.,  St.  Louis,  MO) 
was  formulated  and  sterilized  by  au¬ 
toclaving  at  121°C  for  20  min.  A  sus¬ 
pension  of  heterogeneous  microbial 
cells  was  obtained  by  hand  massag¬ 
ing  for  2  min  several  fresh  fillets  from 
aquacultured  catfish  with  the  phos¬ 
phate  buffer  (10  ml/100  g).  Suspen¬ 
sions  from  several  catfish  filets  were 
pooled  to  achieve  a  uniform  repre¬ 
sentative  inoculum.  To  the  heteroge¬ 
neous  microfloral  preparation,  ster¬ 
ile  dimethyl  sulfoxide  (Sigma)  (5.0% 
vol/vol)  was  added.  The  preparation 
was  dispensed  in  2-ml  aliquots  into 
sterile  plastic  vials  and  stored  at  -80°C 
until  used  as  a  source  of  uniform 
inoculum  for  deposition  on  the  swabs. 

Microbial  enumeration 

The  aerobic  plate  count  and  total 
coliform  count  were  determined  on 
3M  Petrifiim™  Aerobic  Count  Plate 
(PAC)  (The  3M  Corp.,  Minneap>olis, 
MN)  and  3M  Petrifiim™  Coliform 
Count  Plate,  respectively.  For  aero¬ 
bic  plate  counts  and  total  coliform 
counts,  plates  were  incubated  at  35°C 
for  48  h  and  24  to  48  h  respectively. 


Depositing  and  releasing  ceils 
from  microbial  swabs 

The  cell  sus[>ension  was  thawed 
and  diluted  appropriately  with  sterile 
Butterfield’s  phosphate  buffer  at  two 
different  cell  concentrations.  For  both 
high  (10*  CFU/ml)  and  low  (lO’CFU/ 
ml)  cell  concentrations,  about  100  pi 
of  the  preparation  was  deposited  with 
a  sterile  pijjette  tip  onto  four  typ)es  of 
sterile  swabs:  a  cotton  tip  applicator 
(Diamond  International  Corp.,  New 
York  City,  NY),  a  rayon  swab  (Difco 
Laboratories,  West  Molesey,  Surrey, 
UK),  a  Dacron™  tip  applicator  (Hard¬ 
wood  Products  Co.,  Guilford,  ME) 
and  a  calcium  alginate  fiber  tip 
(PurFybr  Inc.,  Munster,  IN).  Follow¬ 
ing  deposition,  each  swab  was  al¬ 
lowed  to  equilibrate  for  2.0  min  at 
24°C.  Subsequently,  the  swab  shaft 
was  broken  so  that  the  swab  dropped 
into  a  test  tube  containing  9.9  ml  of 
Butterfield’s  phosphate  buffer,  the 
exception  being  that  the  calcium  al¬ 
ginate  fiber  tip  swab  was  suspended 
in  9.9  ml  of  the  Butterfield’s  phos¬ 
phate  buffer  containing  filter-steril¬ 
ized  sodium  citrate  (Sigma)  (1.0%, 
wt/voL,  pH  7.2).  The  test  tubes  con¬ 
taining  the  applicators  in  all  four  ex¬ 
perimental  treatments  were  vortexed 
vigorously  to  release  the  cells.  Addi¬ 
tionally,  100  pi  of  cells  were  added  to 
9.9  ml  of  Butterfield’s  phosphate 
buffer  as  the  control  treatment.  Ap¬ 
propriate  dilutions  were  made  in  ster¬ 
ile  peptone  water  (Difco)  (0.1%  wt/ 
vol)  and  cells  were  plated  for  enu¬ 
meration  of  aerobic  and  total  coliform 
counts  as  described  previously  using 
3M  Petrifiim™. 

Viability  of  cells  held  on  ice  in 
diluents 

Both  10’  and  10*  CFU/ml  loads  of 
the  suspension  were  deposited  on 
Dacron™  and  rayon  applicator  swabs. 
For  each  suspension  level  there  were 
four  treatments.  The  cells  were  de¬ 
posited  onto  four  applicators,  two 
Dacron™  and  two  rayon  swabs.  Two 
applicators  (one  of  each  kind)  were 
suspended  in  Butterfield’s  phosphate 
buffer  and  the  remaining  two  appli¬ 
cators  were  released  in  peptone  wa- 
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TABLE  1.  Bacterial  cells  released  from  microbial  applicator 
swabs  in  Butterfield's  phosphate  buffer 


Released  cells  (CFU/ml) 

Load  1 0^  CFU/ml  Load  10*  CFU/ml 

Swab  Aerobes  (SE,  ±0.13)  Aerobes  (SE,  ±  0.08)  Coliforms  (SE,  ±  0.09) 


None 


(Direct  plating) 

3.20 

6.14 

2.70 

Calcium  alginate 

2.99 

5.92 

2.49 

Cotton 

3.00 

6.02 

2.50 

Dacron 

3.11 

6.23 

2.61 

Rayon 

3.08 

5.95 

2.58 

TABLE  2.  Enumeration  of  microbial  cells  released  from  rayon 
and  Dacron  applicator  swabs  in  peptone  water  or  Butterfield's 
phosphate  buffer 


Released  cells  (CFU/ml)*’ 

Microbes  Time  Rayon  swab  Dacron  swab 

(h)  Peptone  Phosphate  Peptone  Phosphate 

Load  1 0^  CFU/ml 


Aerobes  0 

3.01 

3.07 

3.08 

3.13 

4 

3.10 

3.04 

3.09 

3.08 

8 

3.21 

3.17 

3.16 

3.22 

24 

3.35 

3.22 

3.32 

3.46 

Load  10*  CFU/ml 

Aerobes  0 

6.18 

6.07 

6.15 

6.19 

4 

6.12 

6.07 

6.16 

6.14 

8 

6.13 

6.16 

6.24 

6.08 

24 

6.09 

6.16 

6.06 

6.13 

Load  10*  CFU/ml 

Coliforms  0 

2.71 

2.87 

2.88 

2.85 

4 

2.90 

2.93 

2.90 

2.88 

8 

2.86 

2.86 

2.83 

2.88 

24 

2.87 

2.83 

2.78 

2.80 

‘’Standard  error.  Aerobes  from  1 0^  CFU/ml  load,  ±  0. 1 7,  and  from  1 0*^  CFU/ 
ml  load,  ±  0. 1 9;  Coliforms,  ±  0. 1 2. 


ter  (0.1%,  wt/vol).  All  four  applica¬ 
tors  were  placed  on  ice  (0  tol‘’Q  and 
microbial  populations  were  deter¬ 
mined.  Aerobic  and  total  coliform 
counts  were  determined  for  the  high 
load  and  aerobic  counts  were  deter¬ 
mined  for  the  low  load.  The  samples 
were  held  on  ice  for  0, 4, 8,  and  24  h 
prior  to  enumeration  on  PAC™  and 
total  coliform  count  plates.  The  plates 
were  incubated  as  previously  de¬ 
scribed. 

Statistical  design  and  analyses 

All  exi)eriments  were  performed 
in  triplicate.  Swabs  for  the  low  and 
high  loads  were  compared  using  a 
randomized  complete  block  design 
with  day  of  experimentation  as  a 
blocking  criterion.  The  comparison 
between  release  of  cells  in  diluents 
was  also  analyzed  as  randomized  com¬ 
plete  blocks  as  the  experimental  de¬ 
sign  with  split-plot  with  time  as  the 
treatment  design.  The  day  of  experi¬ 
mentation  was  used  as  a  blocking 
criterion. 

RESULTS  AND  DISCUSSION 

Microbial  swabs  released  catfish 
fillets  from  heterogeneous 
microflora  efficiently 

The  release  of  the  cells  from  the 
swabs  loaded  at  low  and  high  levels 
was  evaluated  (Table  1).  At  the  low 
load  level,  there  was  no  significant 
difference  (P  >  0.05)  in  the  numbers 
of  aerobes  released  among  the  four 
microbial  swabs.  At  the  high  level, 
there  was  no  significant  difference 
(P  >  0.05)  in  either  the  aerobic  or  the 
total  coliform  count  released  among 
the  four  applicators.  The  number  of 
viable  cells  determined  with  each  type 
of  swab  and  each  cell  load  was  com¬ 
parable  to  the  control  treatment.  Both 
low  and  high  loads  were  studied  as 
the  nature  and  number  of  microbes 
in  processed  catfish  products  are  very 
diverse.  The  release  of  the  cells  from 
the  calcium  alginate  swabs  was  unaf¬ 
fected  in  the  presence  of  sodium 
citrate  (1%  wt/vol,  pH  7.2).  In  another 
report  (6)  the  calium  alginate  appli¬ 
cator  was  solubilized  in  1%  solutions 
of  sodium  hexametaphosphate,  sodium 
glycerophosphate,  or  sodium  citrate. 


724  Dairy,  Food  and  Environmentol  Sonitotion  -  NOVEMBER  1 996 


The  number  of  viable  cells  enumer¬ 
ated  following  their  deposit  and  re¬ 
lease  from  cotton  swabs  was  unal¬ 
tered  by  inhibitory  substances  (e.g., 
fatty  acids).  Dacron™  is  a  solid  organic 
polymer  composed  of  carbon,  hydro¬ 
gen,  and  oxygen.  The  Dacron™  swab 
contains  less  than  5%  TiO^  as  a 
delusterant  and  up  to  3%  natural  oils 
as  fiber  lubricants.  The  viability  of  the 
cells  released  from  the  swabs  was 
unchanged  by  these  constituents. 
Rayon  swabs  are  fabricated  from  re¬ 
generated  cellulose.  The  process  of 
solubilizing  and  regenerating  cellu¬ 
lose  eliminates  the  inhibitory  sub¬ 
stances  present  in  cotton  swabs.  How¬ 
ever,  microbial  inhibition  by  constitu¬ 
ents  in  the  swabs  was  not  observed  in 
this  study.  The  four  microbial  appli¬ 
cator  swabs  in  this  study  did  not  alter 
the  cell  cotmts  and  were  equally  effi¬ 
cient  in  releasing  the  deposited  low 
and  high  cell  loads. 

Catfish  heterogeneous  microbial 
cells  were  viable  on  ice 

The  viability  of  the  heteroge¬ 
neous  microbial  cells  released  from 
two  types  of  microbial  swabs  was 
evaluated  in  two  different  diluents 
(Table  2).  The  heterogeneous  micro¬ 
bial  cells  deposited  on  Dacron™  and 
rayon  applicator  tips  were  released 
in  both  Butterfield’s  phosphate  buffer 
and  peptone  water  and  held  on  ice  at 
0°C  for  24  h.  At  the  low  initial  load, 
there  was  no  significant  difference 


iP  >  0.05)  in  the  number  of  the  aero¬ 
bic  counts  released  in  either  diluent 
from  Dacron™  or  rayon  swabs  at  time 
0.  Additionally,  there  was  no  signifi¬ 
cant  difference  (P  >  0.05)  in  the  vi¬ 
ability  of  aerobes  from  eith  tyi)e  of 
swab  or  in  either  diluent  through  24 
h. 

At  the  high  load,  there  was  no 
significant  difference  (P>  0.05)  in  the 
number  of  aerobes  or  total  coliforms 
released  in  the  two  diluents  from 
either  type  of  swab  at  time  0.  Further, 
there  was  no  significant  difference 
(P>  0.05)  in  the  viability  of  aerobes  or 
total  coliforms  through  24  h. 

In  conclusion,  both  Dacron™  and 
rayon  swabs  were  equally  efficient 
for  enumerating  a  wide  range  of  loads 
of  heterogeneous  microbial  cells  on 
fillets  from  aquacultured  catfish. 
Dacron™  and  rayon  applicator  swabs 
were  used  in  further  testing  because 
of  their  relatively  lower  cost  (ca.  1 0% 
lower).  Further,  the  microbial  cells 
from  either  of  the  types  of  swabs 
could  be  suspended  in  either 
Butterfield’s  phosphate  buffer  or  pep¬ 
tone  water  to  release  the  microbial 
cells.  Additionally,  the  viability  of  the 
microbial  cells  did  not  alter  when  the 
swabs  were  suspended  in  the  diluents 
and  held  on  ice  for  24  h. 

REFERENCES 

1.  Andrews,  W.  H.,  C.  R.  Wilson,  P.  L. 
Poelma,  and  A.  Romero.  Bacteriologi¬ 
cal  survey  of  the  channel  catfish 
Uctalums  punctatus')  at  the  retail 
level.  J.  Food  Sci.  42:359-363. 


2.  Huang,  Y.  W.,  and  C.  K.  Leung.  1993. 
Microbial  assessment  of  channel  cat¬ 
fish  grown  in  cage  and  pond  culture. 
Food  Microbiol.  10:187-195. 

3.  MacMillan,).  R.,  andT.  Santucd.  1990. 
Seasonal  trends  in  intestinal  bacterial 
flora  of  fium-raised  channel  catfish. 
J.  Aq.  Anim.  Health  2:217-222. 

4.  Martin,  J.  F.,  and).  O.  Heamsberger. 
1993.  Evaluation  of  impedance  mi¬ 
crobiology  for  rapid  assessment  of 
shelf-life  and  quality  of  processed 
channel  catfish,  Ictalurus punctatus. 
J.  Appl.  Aquacul.  3:353-362. 

5.  Scon,  E.,  S.  F.  Bloomfield,  and  C.  G. 
Barlow.  1984.  A  comparison  of  con¬ 
tact  plate  and  calcium  alginate  swab 
techniques  for  quantitative  assess¬ 
ment  of  bacteriolc^cal  contamina¬ 
tion  of  environmental  surfaces.  J. 
Appl.  Bacteriol.  56:317-320. 

6.  Sveum,  W.  H.,  L.  J.  Moberg,  R.  A. 
Rude  and).  A.  Frank.  1992.  Microbio¬ 
logical  monitoring  of  the  food  pro¬ 
cessing  environment,  p.  51-74.  In  C. 
Vandeizant  and  D.  F.  Splinstoesser 
(eds.).  Compendium  for  the  micro¬ 
biological  examination  of  foods,  3rd 
ed.  American  Public  Health  Associa¬ 
tion,  Washington,  D.C. 

ACKNOWLEDGMENTS 

This  research  was  sponsored  by 
NOAA  Office  of  Sea  Grant,  U.S.  Depart¬ 
ment  of  Commerce,  under  Federal  Grant 
no.  NA90AA-D-SG045  to  the  Virginia 
Graduate  Marine  Science  Consortium 
and  the  Virginia  Sea  Grant  College  Pro¬ 
gram.  The  U.S.  Government  is  autho¬ 
rized  to  produce  and  distribute  reprints 
for  government  purposes  notwithstand¬ 
ing  any  copyright  notation  that  may 
appear  hereon. 


ATTENTION:  MEMBERS  ONLY! 

Get  the  latest  information  on  food  safety  training  and  MORE  through  the  lAMFES 
AUDIO  VISUAL  LIBRARY.  Our  extensive  selection  of  industry  videos  is  available  on 
a  lending  basis  EXCLUSIVELY  for  lAMFES  members! 

The  Audio  Visual  Library  is  just  one  of  the  MANY  benefits  of  becoming  a  member 
of  lAMFES,  so  don't  waste  anymore  time.  Join  now! 

For  MORE  INFORMATION  on  the  Audio  Visual  Library,  or  becoming  a  member, 
contact  lAMFES  at  (800)  369-6337,  or  (515)  276-3344;  e-mail  iamfes@dwx.com 


NOVEMBER  1996  -  Dairy,  Food  and  Environiiwntol  Sonitotioa  725 


Dairy,  Food  and  Environmental  Sanitation,  VoL  16,  No.  11,  Pages  726-736 
Copyright©  lAMFES,  6200  Aurora  Ave.,  Suite  200W,  Oes  Moines,  lA  50322 


A  Rapid  Microbial  ATP 
Bioluminescence  Assay 
for  Meat  Carcasses 

Catherine  N.  Cutter,*  Warren  J.  Dorsa,  and  Gregory  R.  Siragusa 
United  States  Department  of  Agriculture,  Agricultural  Research  Service, 

•phone  402-762-4386;  fax  402-762-4149, 

Roman  L  Hruska  U.S.  Meat  Animal  Research  Center, 

P.O.  Box  166,  Clay  Center,  NE  68933,  USA 


INTRODUaiON 

Until  recently,  assessments  of  the 
microbiological  quality  of  meats, 
meat-animal  carcass  surfaces,  food- 
contact  surfaces,  foods,  and  equip¬ 
ment  were  done  retrosptectively  by 
obtaining  samples  and  performing 
standard  plate  counts  requiring  24  to 
48  h.  Real-time  or  near  real-time  meth¬ 
ods  for  detecting  microorganisms  are 
essential  for  implementation  of  a  Haz¬ 
ard  Analysis  of  Critical  Control  Point 
(HACCP)  program  in  any  food  pro¬ 
cess. 

ATP  bioluminescence  is  an  alter¬ 
native  to  the  standard  plate  count  for 
estimating  microbial  loads.  Adenos¬ 
ine  triphosphate  (ATP)  is  an  energy 
molecule  in  all  living  cells,  including 
insects,  plants,  animals,  bacteria,  molds, 
or  yeast.  ATP  bioluminescence,  as  re¬ 
ferred  to  in  this  paper,  is  the  tech¬ 
nique  of  measuring  ATP  based  on 
light  emission  during  a  biolumines- 
cent  (light  generated  from  a  life  form) 
reaction.  The  imderlying  premise  of 
ATP  bioluminescence  testing  is  that 
the  amount  of  ATP  in  a  sample  is 
proportional  to  the  biomass.  In  the 
case  of  bacteria,  there  exists  a  strong 
correlation  between  cell  number  and 
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SUMMARY 

A  new,  rapid  microbial  ATP  bioluminescence  (R-mATP) 
assay  has  been  developed  in  our  laboratories  that  can  be  used 
to  determine  the  levels  of  generic  bacterial  contamination  on 
meat-animal  carcasses.  The  R-mATP  assay  does  in  5  min  what 
standard  culture  methods  for  bacterial  isolation  take  36  h  to 
accomplish.  ATP  is  the  energy  molecule  of  all  living  cells, 
including  bacteria.  A  sample  with  high  amounts  of  microbial 
ATP  indicates  high  levels  of  bacteria,  which  may  be  encountered 
when  fecal  contamination  occurs  on  the  carcass  surface.  The 
steps  for  the  R-mATP  assay  are:  (i)  a  sponge  is  used  to  sample 
the  carcass  surface;  (ii)  bacteria  are  removed  from  the  sponge; 
(iii)  nonbacterial  ATP  is  removed  from  the  sample;  and  (iv)  the 
bacterial  ATP  is  detected.  The  R-mATP  assay  was  validated 
during  several  in-plant  studies  with  over  1 ,000  beef,  pork,  and 
poultry  carcasses,  resulting  in  agreements  between  the  R- 
mATP  assay  and  standard  culture  methods  of  over  90%. 
Implementation  of  the  assay  in  red-meat  processing  facilities 
demonstrated  that  the  R-mATP  assay  can  provide  processors 
or  meat  inspectors  with  a  rapid  means  to  detect  microbial 
contamination  on  carcasses  and  allow  for  improvements  in  the 
overall  microbial  quality  of  the  carcasses  before  they  leave  the 
slaughter  floor.  Based  on  our  laboratory  and  in-plant  studies, 
the  R-mATP  assay  is  a  rapid  and  near  real-time  means  of 
estimating  the  microbial  load  of  an  animal  carcass. 


Figure  1 .  The  Luciferin/Luciferose  bioluminescence  reaction. 


puciferirwTuciferas^^T^ 


Luciferin  +  Luciferase  -  AMP  +  Pyrophosphate 


Oxyluciferin  -<•  Luciferase  -i-  COj  +  AMP  + 


TABLE  1.  Analysis  using  ATP  bioluminescence 


Need  for  somatic  ATP 

Sample  type  removal/inactivation  Analyte  End  use 


Hygiene  monitoring 

No 

or  environmental 

surface  monitoring 

Meat  animal 

Yes 

carcass  surfaces 

Meats 

Yes 

Total 

Sanitation  of  work 

ATP 

and  equipment 
surfaces 

Microbial 

Microbial  load 

ATP 

of  product 

Microbial 

Microbial  load 

ATP 

of  product 

ATP  content.  ATP  can  be  measured 
using  reagents  extracted  and  purified 
from  the  abdomen  of  the  firefly, 
Photinus  pyralis.  The  very  reaction 
that  gives  the  glow  worm  its  “glow” 
has  been  exploited  for  measuring  ATP 
in  a  wide  variety  of  samples  (15), 
including  food  and  nonfoodstuffs. 
This  technique  is  also  known  as  ATP 
bioluminescence. 

In  the  ATP  bioluminescence  re¬ 
action  (Figure  1),  luciferin  is  oxidized 
by  the  enzymatic  reaction  catalyzed 
in  luciferase  in  the  presence  of  mag¬ 
nesium  and  ATP.  An  end  product  of 
the  reaction  is  enetgy  in  the  form  of 
yellow-green  visible  light  (k  s  562  nm). 
The  emitted  light,  measurable  with  a 
luminometer,  is  directly  proportional 
to  the  amount  of  ATP  in  the  reaction 
mixture.  Data  can  be  reported  as  the 
actual  amount  of  ATP  calculated  from 
standard  curves.  However,  in  prac¬ 
tice,  most  workers  re|x>rt  data  di¬ 
rectly  from  the  luminometer  as  rela¬ 
tive  light  units  (RLU). 


It  is  important  to  note  that  when 
measuring  the  ATP  content  of  samples 
containing  microorganisms,  one  is 
measuring  an  average  of  the  ATP  con¬ 
tents  of  the  cells  at  that  particular 
time.  The  ATP  content  of  bacteria  is 
in  a  state  of  constant  flux  and  is  also 
species  dependent  (5,1).  When  com¬ 
paring  ATP  bioluminescence  data  to 
aerobic  plate  counts  (APQi  it  is  es¬ 
sential  to  remember  that  two  differ¬ 
ent  indicators  of  a  microbial  popula¬ 
tion  are  being  compared:  the  APC  is  a 
growth-based  assay;  ATP  biolumines¬ 
cence,  on  the  other  hand,  measures 
an  existing  metabolite. 

A  critical  element  of  using  an 
ATP  bioluminescence  assay  is  under¬ 
standing  that  foods  and  processing- 
plant  environmental  samples  contain 
large  amounts  of  ATP  that  are  from 
sources  other  than  bacteria.  While 
this  additional  source  of  ATP  is  not  a 
consideration  when  doing  hygiene 
or  environmental  testing,  it  is  for  the 
ATP  bioluminescence  testing  of  foods 
for  microbial  load  (Table  1). 


In  microbiological  tests  based  on 
ATP  bioluminescence,  the  ATP  that  is 
from  nonmicrobial  sources  is  termed 
somatic  ATP.  As  a  guide,  somatic  cells 
contain  about  100  to  1,000  times 
more  ATP  than  do  bacterial  cells.  For 
instance,  the  nonbacterial  or  somatic 
ATP  contributed  by  cells  from  muscle 
in  a  ground  beef  sample  has  been 
calculated  to  be  infinitely  greater  than 
the  ATP  contributed  by  bacteria  on 
the  ground  beef  (11).  In  the  case  of 
environmental  sampling  in  food 
plants  (i.e. ,  hygiene  monitoring),  ATP 
comes  from  a  variety  of  sources  (food, 
animal,  and  plant  residues).  Samples 
are  tested  for  total  ATP  as  an  indicator 
of  filth  or  potential  breeding  grounds 
for  bacteria .  In  other  words,  any  ATP 
in  the  sample,  no  matter  its  source,  is 
taken  as  an  indicator  of  filth  or  poten¬ 
tial  contamination.  Other  tests  are 
designed  to  measure  solely  bacteria 
and  must  include  means  to  either 
segregate  the  bacterial  ATP  from  so¬ 
matic  ATP  or  destroy  the  somatic  ATP 
so  that  all  that  is  remaining  in  a  sample 
is  bacterial  ATP.  Since  ATP  from  any 
source  (plant,  animal,  bacterial)  is 
chemically  identical,  separation  of 
somatic  from  microbial  ATP  is  a  criti¬ 
cal  step  when  using  ATP  biolumines¬ 
cence  assays  for  measuring  bacteria 
(Table  1).  In  fact,  it  was  the  develop¬ 
ment  of  such  methods  that  opened 
the  field  of  ATP  bioluminescence  test¬ 
ing  for  use  with  foodstuffs.  Since  it  is 
not  necessary  to  remove  somatic  ATP 
from  environmental  samples  obtained 
for  hygiene  monitoring,  this  type  of 
testing  is  simpler  than  that  in  instances 
in  which  only  microbial  ATP  is  of 
interest. 
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Figure  2.  Sponge  samples  obtained  from  surfaces  of  meat  animal  carcasses. 

A.  A  1  SOcm^  area  of  a  skinned  pork  carcass  is  aseptically  sampled  in  the  bung 
area  with  a  clean  stainless-steel  template  and  an  ATP-free  sponge  premoistened 
in  sponge  solution. 


A  general  procedure  for  separat¬ 
ing  somatic  ATP  from  microbial  ATP 
involves  the  following  steps.  First, 
notunicrobial  cells  (animal  cells  such 
as  those  in  milk  or  blood)  are 
permeabilized  by  detergents  that  will 
not  affect  bacterial  cell  membranes. 
Secondly,  the  somatic  ATP  that  is 
released  into  solution  is  destroyed 
using  the  enzyme  ATPase  (this  step 
usually  requires  several  minutes). 
Thirdly,  the  bacterial  ATP  is  extracted 
from  bacterial  cells  using  reagents 
that  can  permeabilize  bacteria.  The 
remaining  bacterial  ATP  is  then  mea¬ 
sured  using  the  ATP  bioluminescence 
method  (described  earlier)  and  a 
luminometer. 

The  rapid  microbial  ATP  (R- 
mATP)  assay  to  be  discussed,  mea¬ 
sures  the  microbial  load  of  animal- 
carcass  surfaces  by  separating  somatic 
ATP  from  bacterial  ATP  during  a  dif¬ 


ferential  chemical  extraction,  as  de¬ 
scribed  above,  and  an  additional  fil¬ 
tration  step.  This  technique  offers  a 
very  rapid  means  to  segregate  so¬ 
matic  from  microbial  ATP  and  the 
subsequent  measurement  of  bacte¬ 
rial  ATP  for  this  type  of  sample.  The 
rapidity  of  the  R-mATP  assay  (total 
test  time  is  5  min  including  sampling) 
makes  it  a  potentially  useful  tool  for 
HACCP  monitoring. 

METHODS 

ATP  bioluminescence  methods 
for  meats 

ATP  bioluminescence  has  been 
used  for  microbial  testing  of  a  variety 
of  meat  products.  Stannard  and  Wood 
(16)  demonstrated  that  within  25 
min,  the  ATP  content  of  bacteria  in 
raw  beef,  lamb,  or  pork  homogenates 
could  be  determined  following  cen¬ 


trifugation,  a  cation-exchange  resin 
treatment,  filtration,  and  a  biolumi¬ 
nescence  assay.  However,  the  proce¬ 
dures  were  only  able  to  estimate  ATP 
content  from  samples  exhibiting  > 
10’  CFU/g.  Biilte  and  Reuter  (3 )  were 
able  to  correlate  standard  plate  count 
assays  and  RLU  values  (r  =  0.91)  from 
beef  samples  inoculated  with  organ¬ 
isms  at  different  growth  phases  after 
a  4 1  -min  procedure  involving  homog¬ 
enization,  centrifugation,  and  a  biolu¬ 
minescence  assay.  These  procedures 
were  only  able  to  detect  ATP  from 
bacterial  populations  >  5  x  10*CFU/g. 
For  ground  beef,  a  1  -h  process  involv¬ 
ing  homogenization,  filtration,  and 
incubation  with  a  somatic  releasing 
agent  and  ATPase,  followed  by  a  bi¬ 
oluminescence  assay,  yielded  a  cor¬ 
relation  of  0.95  between  APC  and 
RLU  values  of  samples  (8).  In  another 
study  (' 10),  spoiled  beef  samples  were 
homogenized,  filtered  through  glass 
wool,  subjected  to  a  double-filtration 
technique  to  separate  microbial  cells 
from  nonmicrobial  cells,  and  assayed 
for  microbial  ATP.  Despite  correla¬ 
tions  of  (r)  0.96  between  RLU  and 
plate  count  data,  the  procediues  took 
longer  than  30  min  and  were  not  able 
to  accurately  detect  ATP  from  samples 
with  <  5  xlO^  CFU/g.  Ward  et  al.  (1 7) 
used  an  ATP  bioluminescence  test 
for  fish  (total  time,  1  h)  and  obtained 
a  correlation  (r)  of  0.97  with  aerobic 
plate  counts  for  samples  >  lO'*  CFU/g. 
Vacuum-packaged,  cooked,  cured, 
meat  products  and  ground  beef  were 
homogenized,  somatic  ATP  extracted 
and  hydrolyzed,  and  homogenates 
subjected  to  ATP  bioluminescence 
assays  within  one  hour  (5).  The  lower 
limit  of  sensitivity  of  this  particular 
ATP  bioluminescence  test  was  ap¬ 
proximately  10“*  CFU/g  for  ground 
meat  and  10’  CFU/g  for  cooked, 
cured  meat  products.  More  recently, 
Bautista  et  al.  (2)  demonstrated  a  cor¬ 
relation  (r)  of  0.85  for  microbial  num¬ 
ber  and  RLU  values  obtained  from 
chickencarcass  washings  subjected 
to  filtration,  enzymatic  treatment,  and 
a  microbial  ATP  bioluminescence  test 
(total  time,  1 5  min).  The  ATP  content 
of  bacteria  taken  from  beef  carcasses 
has  also  been  demonstrated.  Bautista 
et  al.  ("f)  treated  excised  beef  carcass 
tissue  with  somatic  cell  extractant 
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Figure  2-B.  The  sponge  is  transferred  to  the  WhirlPok"  bog  and  transported  to  the 
laboratory. 


level  of  sensitivity  and  to  reduce  as¬ 
say  time  in  order  for  these  assays  to  be 
used  on  a  real-time  basis  under  nor¬ 
mal  in-plant  processing  conditions. 
In  the  next  section,  we  will  describe 
a  newly  developed  microbial  ATP  test 
(R-mATP)  that  requires  approximately 
90  s  of  analytical  time  and  can  mea¬ 
sure  microbial  ATP  in  carcass  samples 
with  high  levels  of  somatic  ATP. 

Steps  of  the  R-mATP  assay 

One  of  the  major  sources  of  mi¬ 
crobial  contamination  on  animal  car¬ 
casses  is  feces,  which  are  also  a  reser¬ 
voir  for  enteric  pathogens  such  as 
E.  coli  0157;H7.  Since  feces  contain 
high  numbers  (10"  to  10"  CFU/g)  of 
bacteria,  fecal  contamination  during 
the  slaughter  process  results  in  high 
levels  of  bacteria  on  the  carcass  sur¬ 
face.  Although  carcasses  that  exhibit 
low  bacterial  counts  may  not  be  patho¬ 
gen  free,  reducing  fecal  contamina¬ 
tion  should  improve  the  microbial 
safety.  Thus,  detection  of  high  num¬ 
bers  of  bacteria  on  a  carcass  can  be 
used  as  a  potential  indicator  of  fecal 
contamination  ( 13). 

The  R-mATP  assay  is  the  result  of 
several  laboratory  and  in-plant  stud¬ 
ies  that  encompassed  methods  for 
carcass  sampling  (swabbing,  spong¬ 
ing,  excision),  concentration  of  mi¬ 
crobial  cells  (centrifugation,  filtra¬ 
tion),  types  and  amounts  of  reagents, 
luminometers,  and  statistical  analy¬ 
ses.  The  R-mATP  assay  utilizes  a 
sponge  sampling  procedure  and  a 
filtration  device  in  combination  with 
a  microbial  ATP  bioluminescence  as¬ 
say  to  detect  levels  of  bacteria  on 
meat-animal  carcasses. 


Figure  2-C.  The  sponge  and  all  fluid  is  transferred  aseptically  to  a  Sterefil  *  stomacher 


Sampling 

An  area  is  delineated  on  the  sur¬ 
face  of  pork  or  beef  carcasses  with  a 
clean  (dipped  in  80°C  water  for  1 5  s), 
stainless-steel  template  (Figure  2A), 
or  the  area  is  measured  to  specific 
dimensions  with  a  ruler  and  outlined 
with  a  sterile  cotton  swab  dipped  in 
edible  ink.  Samples  are  taken  using 
an  ATP-free  sponge  (NASCO,  Fort 
Atkinson,  WI)  packaged  in  a  Whirl- 
pak™  bag.  The  sponge  method  of  sam¬ 
pling  is  chosen  since  it  contributes 
very  few  carcass  tissue  components 
that  may  interfere  with  the  ATP  bi¬ 
oluminescence  assay;  sp>onging  also 


in  correlations  (r)  of  >  0.90  between 
RLU  values  and  aerobic  plate  count 
data  ( 12).  As  indicated  by  these  ex¬ 
amples,  microbial  testing  of  meat, 
meat  products,  and  animal  carcasses 
can  be  accomplished  in  hours  or  min¬ 
utes  using  ATP  bioluminescence  tests 
versus  days  when  using  traditional 
culture  methods.  The  remaining  chal¬ 
lenges  to  improving  the  ATP  biolumi¬ 
nescence  test  are  to  decrease  the 


containing  lipase,  removed  bacteria 
by  filtration,  and  determined  ATP  con¬ 
tent.  Bacteria  at  4  xl0‘‘CFU/cm^  were 
detected  in  1 5  min  using  this  method¬ 
ology  (6).  Siragusa  and  Cutter  (12) 
used  an  ATP  bioluminescence  assay 
to  determine  the  microbial  load  of 
fecally  contaminated  beef-carcass  tis¬ 
sue.  Microbial  ATP  was  selectively 
distinguished  from  nonmicrobial  ATP 
by  the  assay  procedure  and  resulted 
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Figure  2-D.  The  sponge  and  bag  are  placed  info  the  Tekmar"  stomacher  and 
homogenized  for  2  min. 


Figure  2-E.  The  liquid  is  expressed  from  the  sponge  and  transferred  via  a  sterile 
pipette  into  a  sterile  tube. 


is  nondestructive,  rapid,  and  repro¬ 
ducible  13)-  The  sponge  is  moist¬ 
ened  with  23  ml  of  a  sterile  sponge 
solution  comp>osed  of  0.085%  (wt/ 
vol)  sodium  chloride  and  0.05%  (vol/ 
vol)  Tween  20,  adjusted  to  pH  7.8. 
After  donning  a  sterile  glove,  the 
worker  expresses  the  solution  by 
hand  from  the  sponge  while  remov¬ 
ing  it  from  the  Whirlpak™  bag.  The 
sponge  is  wiped  fiimly  over  the 
sample  area  10  times  in  both  vertical 
and  horizontal  directions  (Figure  2A). 
The  sponge  is  then  placed  into  the 
bag  containing  the  residual  sponge 
solution  and  held  at  8  to  10°C  for  <  2 
h  until  analyses  are  performed  (Fig¬ 
ure  2B)  (13). 

For  sampling  chickens,  the  en¬ 
tire  exterior  carcass  surface  is  sponged 
with  an  ATP-free  sponge  (NASCO, 
Fort  Atkinson,  WI)  moistened  in  25 
ml  of  a  sterile  sponge  solution  com¬ 
posed  of  buffered  peptone  water 
containing  0.5%  Tween  20  (volA^ol) 
and  0.5%  glucose  (wt/vol).  After  don¬ 
ning  a  sterile  glove,  the  worker  ex¬ 
presses  the  solution  from  the  sponge 
while  removing  it  from  the  Whirlpak™ 
bag.  The  sponge  is  wiped  firmly  over 
the  entire  outside  surface  of  the  bird 
carcass,  turning  the  sponge  at  least 
two  times  ( 14).  The  sponge  is  placed 
into  the  Whirlpak™  bag  containing 
the  residual  sponge  solution  and  held 
between  8  and  10°C  for  <  2  h  until 
analyses  are  performed  (14). 

Following  sampling  and  transport 
to  a  laboratory,  all  sponges  and  all 
fluid  contents  are  transferred  to  a 
filtered  stomacher  bag  (Figure  2C; 
Spiral  Biotech,  Bethesda,  MD)  and 
stomached  in  a  LabBlender  400 
stomacher  (Figure  2D;  Tekmar,  Cin¬ 
cinnati,  OH)  for  2  min.  Approximately 
15  ml  of  each  of  the  stomached 
samples  are  withdrawn  from  the  fil¬ 
tered  side  of  the  stomacher  bag  with 
a  sterile  pipette  (Figure  2E),  trans¬ 
ferred  to  a  sterile  tube,  and  the  result¬ 
ing  sample  analyzed  with  the  rapid 
microbial  ATP  assay  ('73,  14). 

Rapid  microbial  ATP 
bioluminescence  (R*mATP)  assay 

As  stated  in  the  introduction, 
separating  somatic  ATP  from  micro- 
bi^  ATP  is  the  central  challenge  in 
microbial  ATP  testing  of  foods.  The 
R-mATP  assay  uses  a  filtration  device 
(Filtravette™,  New  Horizons  Diagnos- 
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Figure  3.  The  R-mATP  assay. 

A.  Items  needed  to  perform  the  R-mATP  assay:  A,  stack  of  paper  towels;  B,  Filtra- 
vette'";  C,  vacuum  manifold;  D,  luminometer;  E,  reagents;  F,  pipettor; 

G,  waste  vessel;  H,  sterile  pipettor  tips;  I,  forceps  (Siragusa  et  al.,  1 995). 


Figure  3-B.  For  single  samples,  50  |ll  of  sample  is  transferred  to  a  Filtravette'**, 

followed  by  the  addition  of  1 00  |ll  of  somatic  cell  extracting  reagent.  A 
positive-pressure  device  (C)  is  used  to  push  the  liquid  through  the 
Filtravette'“  (B)  onto  a  stack  of  paper  towels  (A).  If  performing  multiple 
samples,  the  vacuum  manifold  (D)  is  used,  and  the  filtrate  is  captured  in 
the  waste  vessel  (E).  Another  1 50  fll  of  somatic  releasing  agent  is  added 
to  each  Filtravette  "  and  the  fluid  from  each  filter  is  pushed  or  suctioned 
again.  At  this  stage,  the  Filtravette”  retains  bacteria  and  other  cellular 
debris  on  the  filter's  surface.  Somatic  cell  ATP  and  free  ATP  are 
extracted  by  the  action  of  the  somatic  cell  extracting  reagent  and 
removed  from  the  Filtravette”  by  suction  or  positive  pressure. 


tics,  Columbia,  MD)  in  which  somatic 
ATP  is  extracted,  and  within  the  same 
device  bacterial  ATP  is  extracted  and 
measured  using  the  firefly  luciferin/ 
luciferase  (13)-  Briefly,  50  pi  of  sample 
is  transferred  to  a  Filtravette™,  fol¬ 
lowed  by  the  addition  of  100  pi 
of  somatic  ATP  extraction  reagept 
(NRS™,  nucleotide-releasing  agent  for 
somatic  cells;  Lumac  B.  V.,  Perstorp 
Analytical,  The  Netherlands.  If  mul¬ 
tiple  samples  are  being  assayed,  the 
fluid  from  each  Filtravette™  is 
suctioned  using  a  vacuum  manifold 
(Figure  3B;  New  Horizons  Diagnos¬ 
tics),  capturing  the  filtrate  in  a  waste 
vessel.  If  individual  samples  are  used, 
a  positive  pressure  device  (Figure  3B; 
New  Horizons  Diagnostics)  is  used 
to  push  the  liquid  through  the  Filtra¬ 
vette™  onto  a  stack  of  paper  towels. 
After  initial  removal  of  the  liquid, 
another  1 50  pi  of  NRS™  is  added  to  the 
Filtravette™  and  the  liquid  is  pulled 
through  with  the  vacuum  manifold 
or  pushed  through  with  the  positive 
pressure  device.  At  this  stage,  the 
Filtravette™  retains  bacteria  and  other 
cellular  debris  on  the  Filtravette™  sur¬ 
face.  Somatic  cell  ATP  and  free  ATP 
are  extracted  by  the  action  of  the 
somatic  cell  extracting  reagent  (NRS™) 
and  removed  from  the  Filtravette™  by 
suction  or  positive  pressure.  The 
Filtravette™  is  then  placed  into  the 
holding  drawer  of  the  microlumino- 
meter  (Figure  3C;  Model  3550,  New 
Horizons  Diagnostics  and  ILC  Dover, 
Inc.,  Frederica,  DE)  and  50  pi  of  the 
microbial  ATP  extractant,  NRB™ 
(nucleotide  releasing  agent  for  bacte¬ 
rial  cells;  Lumac  B.  V. ,  Netherlands)  is 
added  (Figure  3D).  Immediately  after 
the  addition  of  the  NRB™,  50  pi  of  the 
luciferin/luciferase  reagent  (New 
Horizons  Diagnostics)  reconstituted 
in  Lumit  buffer(Lumac,  B.  V.,  Perstorp 
Analytical,  Netherlands)  is  added.  The 
fluid  in  the  Filtravette™  is  mixed  rap¬ 
idly  three  times  by  aspirating  the  fluid 
up  and  down  in  the  same  micro¬ 
pipettor  tip  used  to  deliver  the 
luciferin/luciferase  reagent.  The 
drawer  to  the  luminometer  is  closed 
and  light  emission  is  measured  by 
integration  over  10  s.  Microbial  ATP 
is  reported  as  relative  light  units  (RLU) 
taken  direcdy  from  the  luminometer’s 
digital  readout  (Figure  3E).  All  re- 
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Figure  3-C.  The  Filtravette”*  is  then  placed  into  the  holding  drawer  of  the 
microluminometer  with  o  pair  of  forceps. 


Figure  3-D.  After  placement  of  the  Filtravette'“  in  the  luminometer,  50  |xl  of  the 

microbial  ATP  extractant  is  added.  Immediately  after  the  addition  of  the 
microbial  ATP  extractant,  50  p.1  of  the  luciferin/luciferase  reagent  is 
added  and  mixed  rapidly  three  times. 


agents  are  used  at  room  temperature 
and  are  checked  for  contaminating 
ATP  before  use.  Special  handling  is 
required  of  tips,  reagents,  Filtravette™, 
and  luminometer  to  prevent  ATP  con¬ 
tamination  throughout  the  process. 
The  time  required  to  perform  the  R- 
mATP  assay  is  1.5  min  (90  s).  When 
combined  with  sampling,  the  entire 


test  can  be  performed  in  under  5  min 
per  sample  C 13,  14). 

Conversion  charts 

After  a  RLU  reading  is  obtained 
from  the  luminometer  and  recorded, 
R-mATP  assay  conversion  charts  can 
be  used  to  determine  the  approxi¬ 
mate  log  APC/cm^  for  beef  carcasses. 


On  the  chart  corresponding  to  the 
size  ofthe  area  sampled  (100, 150,  or 
500  cm^,  Figure  4,  A  to  D),  locate  the 
value  taken  directly  from  the  lumino¬ 
meter  on  the  horizontal  (RLU)  axis. 
At  the  location  of  the  horizontal  RLU 
axis  value,  use  a  straight  edge  to  find 
the  abscissa  (log,o  APC/cm^  from  the 
printed  line. 

EXAMPLES 
In-plant  studies 

Three  hundred  sixty-five  beef- 
carcass  samples  were  obtained  from 
two  different  commercial  processing 
plants.  One  plant  produced  graded 
beef  (heifers  and  steers)  and  the  other 
produced  carcasses  for  deboning  and 
grinding  from  cows  and  bulls.  Beef 
samples  were  taken  immediately  be¬ 
fore  and  after  the  final  spray  wash, 
but  before  chilling.  Randomly  cho¬ 
sen  carcasses  were  sampled  mainly 
from  the  brisket  area  using  a  5(X)  cm^ 
stainless-steel  template  or  marked 
areas  as  described  previously.  For  in- 
plant  studies  involving  pork,  320 pork- 
carcass  samples  were  obtained  from 
three  large  swine  processors.  Using 
the  procedures  described  and  a  100 
cm^  template,  all  pork  samples  were 
taken  from  skinned  carcasses.  Samples 
obtained  for  the  in-plant  poultry  stud¬ 
ies  were  taken  from  broiler  carcasses 
in  three  different  plants.  Poultry  car¬ 
casses  were  randomly  selected  from 
the  following  sites:  postdefeathering, 
postevisceration,  postwash,  and 
postchill.  In  all  instances,  beef,  pork, 
and  poultry  carcasses  were  randomly 
selected  from  the  processing  line  to 
represent  a  variety  of  possible  con¬ 
tamination  levels,  ranging  from  vis¬ 
ibly  contaminated  with  feces  to  no 
visible  fecal  contamination  ( 13,  14). 

Aerobic  plate  count  (APQ  and  R- 
mATP  assay  data  were  obtained  from 
each  sample.  Sponge  samples  cul¬ 
tured  for  APC  were  serially  diluted  in 
buffered  peptone  water  (BBL, 
Cockeysville,  MD),  plated  in  dupli¬ 
cate  with  a  Model  D  Spiral  Plater 
(Spiral  Biotech,  Bethesda,  MD)  on 
tryptic  soy  agar  (BBL),  and  the  plates 
were  incubated  48  h  at  35°C.  Bacte¬ 
rial  counts  were  converted  from 
colony-forming  units  (CFU)  per  ml  to 
log  CRI/cm^  on  the  basis  ofthe  area 
sampled.  Plots  of  R-mATP  and  APC 
data  obtained  from  the  beef  and  pork 
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Figure  3-E.  The  drawer  to  the  luminometer  is  closed  and  light  emission  is  measured 
by  integration  over  1 0  s.  Microbial  ATP  is  reported  os  relative  light  units 
(RLU)  token  directly  from  the  luminometer's  digital  readout  (RLU  “  437). 


Figure  4.  Conversion  charts  for  beef. 

A.  Instructions  for  R-mATP  assay  conversion  charts. 

1 .  Select  the  chart  that  corresponds  to  the  size  of  the 
area  sampled  on  each  carcass  (1(X)  cml  150  cm^  or 
500  cm^. 

2.  Once  an  RLU  reading  from  the  luminometer  is 
determined,  locate  this  value  on  the  horizontal  RLU 
axis  of  the  chart. 

3.  At  the  location  of  the  horizontal  RLU  axis  value,  use  a 
straight  edge  and  follow  a  straight,  vertical  line  up  to 
the  dark  line  moving  across  the  chart. 

4.  Once  at  the  position  where  the  RLU  value  Intersects 
with  the  dark  line,  use  a  straight  edge  and  follow  a 
straight,  horizontal  line  left  to  the  loo  APC/cm^  y-axis. 

5.  At  the  log  APC/cm^  y-axIs.  locate  the  log  APC/cm* 
value  and  record. 


EXAMPLE 


samples  are  shown  in  F^;ures  5  and  6, 
respectively.  The  lower  limit  of  assay 
sensitivity  for  samples  from  beef  car¬ 
casses  was  determined  to  be  2  log 
APC/cm^,  with  a  correlation  (r)  be¬ 
tween  APC  and  R-mATP  of  0.91  (Fig¬ 
ure  5)  (13)-  For  samples  taken  from 
pork  carcasses,  the  lower  limit  of 
sensitivity  was  determined  to  be  3.2 
log  APC/cm^  and  the  correlation  (r) 
between  APC  and  R-mATP  was  0.93 
(Figure  6)  (13)-  Data  obtained  from 
poultry  carcasses  sampled  from  the 
four  sites  averaged  4.89,  5.01,  4.12, 
and  3.34  log  APC/ml  while  R-mATP 
data  were  3-83,  4.03,  2.04,  and  1.59 
log  RLU/ml  from  the  post  defeather¬ 
ing,  postevisceration,  postwash,  and 
postchill  sampling  sites,  respectively 
(Figure  7).  The  overall  correlation  (r) 
of  APC  and  R-mATP  samples  taken 
from  the  three  poultry  plants  was 
0.82.  On  the  basis  of  the  data  ob¬ 
tained  from  all  three  in-plant  studies, 
the  R-mATP  assay  provides  a  reliable 
measure  of  generic  microbial  levels 
on  beef,  pork,  and  poultry  carcasses. 

R-mATP  assay  as  HACCP  monitor 

Two  red-meat  processing  facili¬ 
ties  have  successfully  used  the  R- 
mATP  assay  for  more  than  a  year  as  a 
HACCP  monitor.  These  plants  use 
the  R-mATP  assay  to  monitor  carcasses 
to  determine  the  daily  microbial  pro¬ 
file  of  their  process  on  a  near  real¬ 
time  basis.  Plant  A  is  a  2,400  head  per 
day  fed-beef  slaughter  facility.  Plant  B 
is  a  3,000  head  per  day  lamb  slaugh¬ 
ter  facility.  During  initial  implemen¬ 
tation  of  the  R-mATP  assay  in  both 
plants,  the  Quality  Control  (QO  per¬ 
sonnel  obtained  samples  from  sev¬ 
eral  carcasses  a  day,  following  the 
final  spray  wash,  over  the  course  of 
several  months.  From  these  samples, 
plate  count  data  and  RLU  values  were 
determined  in-house  and  these  data 
were  used  to  constitute  the  baseline 
readings  for  each  plant. 

In  both  plants,  the  R-mATP  assay 
has  been  utilized  to  successfully  iden¬ 
tify  several  deviations  of  critical  pro¬ 
cesses.  AH  deviations  were  rectified 
immediately  with  resulting  reductions 
in  R-mATP  values  and  aerobic  plate 
counts.  As  an  example.  Plant  A  no- 
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Figure  4-B.  This  chart  is  used  for  samples  obtained  from  1 00-cm^  areas. 


100  cm^  area 


Figure  4-C.  This  chart  is  used  for  samples  obtained  from  1  SOcm^  areas. 


150  cm^  area 


RLU  (reading  from  luminometer) 


ticed  an  increase  in  RLU  values  from 
samples  taken  from  beef  carcasses  as 
they  exited  the  final  wash.  The  QC 
personnel  immediately  began  inves¬ 
tigating  possible  deviations  and  it  was 
determined  that  the  tank  supplying 
chlorine  to  the  water  used  for  spray 


washing  was  empty.  Once  the  tank 
was  refilled  and  operational,  addi¬ 
tional  samples  were  taken  from  the 
carcasses  and  the  R-mATP  assay  per¬ 
formed.  RLU  values  taken  from  these 
samples  had  returned  to  acceptable 
baseline  levels. 


In  another  instance,  Plant  B  ex¬ 
perienced  an  increase  in  RLU  values 
on  carcasses  following  the  final  spray 
wash  which  prompted  QC  personnel 
to  investigate  potential  problems  in 
the  process.  It  was  determined  that 
injectors  for  delivering  an  organic 
acid  to  spray-washing  cabinets  were 
clogged.  Once  the  situation  was  rec¬ 
tified  and  spray  washes  were  restored, 
QC  personnel  sampled  carcasses, 
performed  the  R-mATP  assay,  and 
obtained  RLU  values  that  were  reflec¬ 
tive  of  their  earlier  baseline  values. 

Plants  A  and  B  also  have  cited 
several  examples  of  elevated  RLU 
values  following  the  addition  of  new, 
inexperienced  employees  to  their 
processing  lines.  In  these  cases,  re¬ 
training  of  persotmel  resulted  in  re¬ 
duced  RLU  values.  Because  both 
plants  A  and  B  have  been  using  the 
R-mATP  for  a  year  or  more,  these 
plants  also  have  observed  elevated 
RLU  values  and  concurrent  microbial 
increases  related  to  seasonal  effects. 

One  other  incident  occurred  dur¬ 
ing  our  in-plant  pork  studies.  Over 
the  course  of  several  days,  we  ob¬ 
tained  both  RLU  and  plate  count  data 
from  a  pork-processing  plant  (5,000 
head  i>er  day).  During  one  day  of 
sampling,  RLU  (and  concomitant  plate 
count  values)  were  increased  on  car¬ 
casses  immediately  after  the  debung- 
ing  process.  Upon  closer  inspection 
by  plant  personnel ,  it  was  determined 
that  the  debimger  was  not  operating 
properly.  After  the  debunger  was  re¬ 
paired  and  samples  were  taken,  RLU 
and  plate  count  values  were  found  to 
be  reduced  to  initial  baseline  levels. 

In  all  of  these  situations,  the  QC 
personnel  identified  a  process  devia¬ 
tion  almost  as  soon  as  it  was  occur¬ 
ring,  as  opposed  to  after  24  to  48  h, 
the  time  at  which  aerobic  plate  count 
data  would  be  available.  Rectifying 
these  situations  probably  resulted  in 
the  extension  of  shelf  life  and  im¬ 
provements  to  the  microbial  safety  of 
products  from  these  plants,  but  it 
certainly  lowered  the  level  of  micro¬ 
bial  contamination  on  these  carcasses. 
As  demonstrated  in  these  actual  ex¬ 
amples,  using  the  R-mATP  assay  pro¬ 
vides  the  means  to  take  proactive 
measures  to  maintain  low  microbial 
contamination  on  carcasses  and  im¬ 
proves  the  overall  microbial  quality 
of  the  carcasses. 
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Figure  4-D.  This  chart  is  used  for  samples  obtained  from  500<m^  areas. 

500  cm^  area 


Status  and  economics  of  R*niATP 
assay 

The  R-mATP  assay  has  been  per¬ 
formed  by  trained  plant  personnel, 
veterinarians,  laboratory  personnel, 
and  USDA  meat  inspectors.  In  all  in¬ 
stances,  the  R-mATP  assay  was  easy 
to  perform  and  could  give  results  in 
less  than  5  min. 

Without  considering  the  initial 
startup  costs  for  stomacher,  pipettors, 
luminometer,  and  vacuum  manifold, 
the  R-mATP  assay  can  be  performed 
for  approximately  $3.00/sample.  This 
cost  includes  reagents  (NRS™,  NRB™, 
buffer,  and  luciferin/  luciferase)  and 
disposable  supplies  (sponge,  Whirl- 
Pak”  bag,  pip)ette,  tips,  and  Filtra- 
vette™). 


RLU  (reading  from  luminometer) 

Note:  The  conversion  charts  were  derived  from  data  obtained  during  the  in-plant 
studies  (13).  These  charts  may  not  be  applicable  to  all  plants. 


Figure  5.  Scatterplot  of  R-mATP  assay  values  (log  RLU/ml)  and  aerobic  plate  counts 
(log  CFU/cm^)  from  beef-  carcass  in-plant  samples.  The  solid  line  is  the  regression 
including  all  data  points.  The  dashed  regression  line  is  calculated  from  data  points 
above  the  lower  limit  of  assay  sensitivity  (2  log  CFU/cm^;  indicated  by  the  arrow). 
Data  points  below  the  threshold  are  open  symbols  and  those  above  the  threshold 
are  solid  symbols.  (Reprinted  with  permission  from  Journal  of  Food  Protection 
58:770-775.) 


CONCLUSIONS 

Based  on  our  laboratory  and  in- 
plant  studies,  the  R-mATP  assay  is  a 
rapid  and  near  real-time  means  of 
estimating  the  microbial  load  of  an 
animal  carcass.  The  R-mATP  assay 
should  be  of  considerable  interest  to 
{)ersons  who  are  implementing  a 
HACCP  program  in  animal-process¬ 
ing  plants.This  assay  can  be  used  by 
meat  animal  processors  or  insp>ectors 
as  a  way  to  monitor  their  process  and 
take  proactive  measures  rather  than 
retrospective  action. 
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log  RLU/ml 
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SUMMARY 

Improper  food-handling  practices  contribute  to  approximately  97%  of  foodbome  illnesses 
in  food-service  establishments  and  homes  (9, 15).  To  reduce  the  number  of  foodbome  illness 
cases,  many  private  and  government  agencies  have  introduced  food-handler  education  courses. 
A  nonequivalent  pretest/posttest  control-group  field  trial  was  designed  to  examine  the 
effectiveness  of  a  currently  used  home-study  food-handler  training  course  on  food-safety 
knowledge  and  hand-washing  behavior.  The  voluntary  study  consisted  of  69  full-time  food 
handlers  employed  at  three  universities  in  Southern  Ontario  assigned  to  (the  intervention 
group,  i.e.,  the  group  receiving  training  prior  to  posttesting  («  =  38);  and  the  control  group, 
i.e.,  participants  receiving  training  following  posttesting  (w  =  31).  There  was  a  significant 
improvement  in  knowledge  for  the  intervention  group  (paired  f-test,  mean  difference  =  17.65% 
±  1.99,  t  =  8.37,  37  df,  P  =.0001),  but  not  for  the  control  group  (paired  f-test,  mean  difference 
=  1.99%  ±  1.13,  ^  =  1.13,  30  df,  P  =.2689).  The  variables  of  job  position,  age,  gender,  level  of 
formal  education,  years  of  experience  in  a  food  establishment,  previous  food-handler  education 
courses,  and  learning  style  did  not  significantly  affect  the  final  mean  scores  (general  linear 
models  procedure,  P  >  .05).  Mean  scores  decreased  as  the  participants’  subjective  ratings  of 
difficulty  in  reading  and  understanding  increased.  Behavior  was  measured  by  observing  two 
hand-washing  practices  of  1 1  persons  of  each  of  the  two  groups.  There  was  no  significant 
improvement  in  washing  hands  correctiy  (JP  >  .05)  and  there  was  a  significant  decrease  in 
washing  hands  at  the  appropriate  times  (P  <  .05).  Similarly,  there  was  no  positive  association 
between  knowledge  posttest  scores  and  the  corresponding  behavior  observed  (McNemar’s  chi 
square,  P>  .05).  We  conclude  that  this  particular  home-study  program  is  effective  in  disseminating 
information  to  food  handlers.  Although  we  did  not  observe  an  improvement  in  hand-washing 
behavior  following  training,  the  sample  size  was  small  and  this  aspect  of  training  should  be 
reevaluated. 
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INTRODUaiON 

The  estimated  number  of  food- 
bome  illness  cases  per  year  in  Canada 
and  the  United  States  is  2.2  million 
(22)  and  12.6  million  (23)  respec¬ 
tively.  A  large  portion  of  these  ill¬ 
nesses  are  due  to  poor  food-handling 
practices  such  as  cross-contamina¬ 
tion,  which  introduces  pathogenic 
organisms  into  foods,  and  time  and/ 
or  temperature  abuse  of  food  prod¬ 
ucts,  which  fosters  the  growth  of 
pathogens  (3,  4,  7,  9,  15).  Reducing 
foodbome  illness  in  the  general  popu¬ 
lation  depends  on  p>ositively  altering 
the  behavior  of  food  handlers. 
Sustainability  of  safe  food-handling 
practices  can  be  enhanced  by  con¬ 
tinuing  food-handler  education,  de¬ 
veloping  and  implementing  on-site 
food-handling  policies  which  support 
the  knowledge  learned,  and  by  main¬ 
taining  a  positive  attitude  towards 
safe  food-handling  among  all  employ¬ 
ees  within  food-preparation  and  ser¬ 
vice  establishments. 

The  terms  home  study,  self  study, 
distance  education,  and  correspon¬ 
dence  courses  are  often  used  inter¬ 
changeably  to  denote  programs  based 
on  a  study  guide;  however,  the  de¬ 
sign  of  the  course  may  also  include 
any  of  the  following:  audio  or  video 
cassettes,  computer  or  television  tu¬ 
torials,  and  mail-in  assignments.  Con¬ 
tact  with  an  educator  varies  widely 
from  no  contact  at  all  to  intermittent 
attendance  at  a  learning  center.  Home 
study  is  used  by  academic  and  voca¬ 
tional  schools,  businesses,  trade  asso¬ 
ciations,  and  the  military  to  educate 
and  train  millions  of  people  world¬ 
wide  in  a  variety  of  subjects  every 
year  (25).  It  is  one  of  the  methods 
used  to  train  managers  of  food  pre¬ 
mises  in  the  state  of  Florida;  how¬ 
ever,  results  of  the  impact  of  this 
program  on  food-handler  knowledge 
and  practices  have  not  been  pub¬ 
lished  to  date  (2). 

The  greatest  advantage  of  this 
education  method  is  accessibility.  It 
eliminates  some  of  the  restrictions  to 
learning  such  as  access  to  learning 
centers,  provision  of  child  care,  trans¬ 
portation,  and  awkward  work  sched¬ 
ules  (8).  Furthermore,  it  is  less  ex¬ 


p)ensive  to  implement  than  traditional 
classroom  teaching  (8,  24). 

A  major  drawback  of  learning  by 
home  study  is  that  it  is  a  one-way 
process.  There  is  little  or  no  commu¬ 
nication  between  the  learner  and  the 
facilitator  and  no  active  participation 
during  the  learning  process;  two  com¬ 
ponents  which  can  enhance  learning 
and  behavioral  change  (10).  The 
courses  are  usually  generic  to  the 
subject  or  industry  and  are  not  tailor- 
fitted  to  the  participant’s  organiza¬ 
tional  cultiu-e.  In  addition,  the  learner 
must  be  literate  in  the  language  and  at 
the  reading  level  of  the  publication. 
Failure  to  meet  the  needs  of  the  learner 
with  respect  to  language  restricts 
accessibility  and  decreases  the  likeli¬ 
hood  of  successful  completion  of  the 
home-study  program.  Similarly,  if  a 
program  is  written  at  an  education 
level  above  that  of  the  participant, 
then  the  learner  is  less  likely  to  under¬ 
stand  the  material.  Within  the  con¬ 
text  of  research  studies,  the  wider 
the  gap  between  the  reading  level  of 
the  education  program  and  that  of 
the  participant,  the  more  likely  this 
factor  will  be  significantly  associated 
with  the  mean  score. 

Furthermore,  it  has  long  been 
recognized  that  learners  have  pre¬ 
ferred  styles  of  learning.  One  tool 
used  by  educators  to  classify  learners 
by  learning  style  is  the  Kolb  Learning 
Style  Inventory.  This  is  a  self-reported 
test  in  which  the  learners  describe 
their  preferred  way  of  learning,  en¬ 
abling  classification  of  learners  into 
four  general  types  (accommodator, 
diveiger,  assimilator,  and  converger) 
based  on  how  and  when  they  recog¬ 
nize,  seek,  and  use  their  educational 
experience  (ll).\n  this  inventory  an 
“accommodator”  is  one  who  learns 
best  by  becoming  actively  involved 
and  bases  decisions  on  trial  and  error, 
as  opi)osed  to  a  “diverger”  who  pre¬ 
fers  to  observe  and  imagine  alterna¬ 
tive  strategies  to  learning.  The  learn¬ 
ing  approach  of  a  “converger”  stresses 
practical  application  of  ideas,  whereas 
the  “assimilator”  emphasizes  induc¬ 
tive  reasoning  and  theory  building. 
Vondrell  and  Sweeney  (26)  con¬ 
cluded  from  their  study  in  which  they 
used  the  Kolb  Learning  Style  Inven¬ 


tory  to  predict  student  success  in 
independent  study,  that  of  the  four 
learning  styles,  accommodators  may 
Ijerform  the  best  because  self-directed 
courses  require  the  learner  to  partici¬ 
pate. 

The  evaluation  of  education 
courses  for  vocational  training  should 
include  two  facets.  Firstly,  the  train¬ 
ing  validity,  i.e.,  the  transfer  of  the 
information  in  the  program  to  the 
learner,  should  be  assessed  via  pre- 
and  postknowledge  testing.  Secondly, 
the  transfer  validity,  i.e.,  the  transfer 
of  the  knowledge  of  the  learner  to 
their  behavior,  should  be  measured 
by  pre-  and  postobservation  of  the 
participants’  actions  in  their  work 
environment  ( 10).  These  evaluations 
are  applicable  to  food-handler  educa¬ 
tion  since  the  supposition  is  that 
knowledge  of  safe  food-handling  prac¬ 
tices  will  transfer  to  situational  appli¬ 
cation,  subsequendy  reducing  the  risk 
of  foodbome  illness  in  the  consumer 
population. 

A  review  of  the  literature  revealed 
that  most  of  the  published  food-han¬ 
dler  education  evaluation  studies  to 
date  have  focused  on  the  effects  of 
managerial  certification  (5,  6, 12, 13, 
17,27).  The  primary  evaluation  tool 
has  been  comparison  of  the  number 
of  restaurant  infractions  prior  to  and 
following  certification  (20).  Many  of 
these  studies  did  not  specify  the  in¬ 
fractions  observed.  Application  of  an 
observational  tool  at  the  individual 
level  is  difficult  for  several  reasons, 
including  the  problem  of  assigning 
responsibility  for  an  action  to  a  par¬ 
ticular  individual  and  that  multiple 
preparation  steps  of  a  single  food 
item  may  involve  several  {lersons.  In 
addition,  transfer  of  knowledge  to 
behavior  can  be  inhibited  by  obstacles 
in  the  workplace  such  as  employer 
policies  and  procedures  which  con¬ 
tradict  the  information  in  the  training 
program,  lack  of  supervisory  and/or 
peer  support,  and  lack  of  provision  of 
proper  equipment  necessary  to  jjer- 
form  the  behavior,  e.g.,  testing  ther¬ 
mometers.  Furthermore,  unlike  train¬ 
ing  validity  where  the  individual  usu¬ 
ally  receives  a  certificate  upon  mas¬ 
tering  the  information  of  the  pro¬ 
gram  and  demonstrating  knowledge 
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on  a  written  examination,  improved 
behavior  is  generally  not  rewarded. 
Whether  the  data  collection  focuses 
on  the  food  premises  as  a  whole  or  an 
individual  food  handler,  the  assess¬ 
ment  of  the  training  validity  of  food- 
safety  education  programs  should 
concentrate  on  s^e  food-handling 
practices  which  are  directly  associ¬ 
ated  with  the  risk  of  foodbome  ill¬ 
ness.  In  this  manner,  the  measure¬ 
ment  of  improvement  is  not  adversely 
affected  by  the  inclusion  of  noncriti- 
cal  items,  e.g.,  unclean  walls. 

To  our  knowledge,  there  have 
been  no  published  studies  which  as¬ 
sessed  both  the  training  validity  and 
the  transfer  validity  and  the  associa¬ 
tion  between  the  two,  nor  measured 
the  change  of  the  behavior  of  the 
individuals  certified. 

The  objective  of  this  study  was  to 
assess  the  training  and  transfer  valid¬ 
ity  of  a  current  home-study  food-han¬ 
dler  certification  course  at  the  indi¬ 
vidual  participant  level,  and  to  deter¬ 
mine  if  there  was  an  association  be¬ 
tween  food  safety  knowledge  and 
safe  food-handling  practices. 

MATERIALS  AND  METHODS 
Study  design 

A  field  trial  using  a  nonequiva¬ 
lent  pretest/posttest  control  group 
design  (10)  was  implemented  as  il¬ 
lustrated  below. 

X,,  O,  Intervention  Group: 
Study  Guide  -» X^, 

Xj,  Oj  ->  Control  Group  X^ 
Study  Guide  ->  X^, 
where: 

X,  —  Pretest  to  measure  knowl¬ 
edge  (baseline  data) 

O,  —  Preobservation  to  measure 
behavior  (baseline  data) 

Intervention  group — Participants 
receiving  training  following  pretest¬ 
ing 

Control  group  —  Participants  re¬ 
ceiving  training  following  {x>sttesting 
Study  guide  —  Self-study  guide 
developed  by  a  Health  Unit  in  South¬ 
ern  Ontario;  content  meets  require¬ 
ments  of  the  Ontario  Ministry  of 
Health  proposed  Food  Handler  Edu¬ 
cation  Protocol  ( 16).  (A  summary  of 
the  content  of  the  guide  is  provided 
in  Table  1.) 


X^  —  Posttest  to  measure  change 
in  knowledge  after  home  study  course 
(intervention  group)  and  change  in 
baseline  data  (control  group) 

O^  —  Postobservation  to  measure 
change  in  behavior  after  instruction 
(intervention  group)  and  change  in 
baseline  data  (control  group) 

X^  Oj  —  Posttest  and  postobser¬ 
vation  to  certify  participants  of  the 
control  group 

The  purpose  of  using  this  design 
was  twofold.  First,  pretesting  provided 
the  baseline  data  necessary  for  mea¬ 
suring  both  the  training  and  transfer 
validity  in  the  intervention  group. 
Second,  a  control  group  was  used  to 
ensure  that  any  differences  detected 
in  the  knowledge  and/or  behavior  of 
the  intervention  group  could  be  at¬ 
tributed  to  the  training  program,  i.e., 
to  establish  internal  validity.  The 
most  common  threat  to  the  internal 
validity  of  training  studies  is  history, 
i.e.,  events  which  occur  during  the 
time  period  between  pre-  and  post¬ 
testing  which  may  affect  the  partici¬ 
pants’  level  of  knowledge  and/or  be¬ 
havior.  News  media  reports  on  food 
safety  practices,  on-site  supervision 
and/or  education,  and  public  health 
inspections  are  some  examples  of 
history.  Furthermore,  although  pre¬ 
testing  was  an  integral  comp)onent  of 
the  study,  participants  may  have  been 
sensitized  to  the  material  presented 
in  the  pretest  and  actively  sought  out 
answers  to  the  questions  (10).  The 
inclusion  of  a  control  group  allowed 
us  to  assess  the  internal  validity  of  the 
study  assuming  that  the  control  and 
intervention  groups  were  equally  af¬ 
fected  by  these  extraneous  effects. 

Thirdly,  to  minimize  feelings  of 
favoritism  and  resentment  within  the 
control  group  which  may  have  ad¬ 
versely  affected  their  p>erformance 
and  participation  in  the  study  ( 10), 
control  group  participants  were  ad¬ 
vised  that  they  would  receive  their 
booklets  following  the  posttesting  of 
all  participants  and  would  be  eligible 
for  food-handler  certification. 

This  field  trial  is  described  as  non¬ 
equivalent  because  the  participants 
were  not  assigned  to  the  two  groups 
at  random.  This  method  is  frequently 
used  in  educational  studies  because  it 


maintains  naturally  occurring  intact 
groups  and  limits  the  diffusion  of 
information  from  the  intervention 
group  to  the  control  group.  By  ensur¬ 
ing  that  the  pretest  scores  are  similar 
for  the  two  groups,  the  control  group 
is  still  effective  in  determining  the 
presence  of  extraneous  effects  ("70). 

Subjects  and  baseline  data 

In  September  1994,  all  full-time 
food  handlers  employed  at  the  Uni¬ 
versity  of  Guelph,  the  University  of 
Waterloo,  and  Wilfred  Laurier  Uni¬ 
versity  were  asked  to  volunteer  for 
the  study.  Participants  were  advised 
that  upon  successful  mastery  of  the 
training  program,  they  would  receive 
a  food-handler  certificate.  Each  par¬ 
ticipant  was  asked  to  complete  a  stan¬ 
dardized  registration  form  designed 
to  collect  demographic  information 
on  variables  which  may  have  im¬ 
pacted  on  the  outcome  of  the  study, 
including  current  job  title,  age,  gen¬ 
der,  level  of  formal  education,  years 
of  experience  in  a  food  premises,  and 
previous  food-handler  education 
courses  studied  ( 6).  In  addition,  each 
participant  completed  a  Kolb  Learn¬ 
ing  Style  Inventory  to  determine  the 
distribution  of  learning  styles  among 
the  food  handlers  and  whether  or  not 
learning  style  affected  the  outcome 
of  the  study. 

In  late  November/December 
1 994 we  began  collecting  the  baseline 
data.  To  minimize  bias,  all  pre-and 
postknowledge  tests  and  observations 
were  administered  by  the  princip>al 
author,  who  is  an  experienced  public 
health  insp)ector  and  food  safety  edu¬ 
cator.  A  multiple-choice  test  consist¬ 
ing  of  50  questions  totaling  58  marks 
was  used  to  measure  the  participants’ 
precourse  knowledge.  The  test  was 
divided  into  three  parts,  each  focus¬ 
ing  on  specific  safe  food-handling 
concepts.  The  total  successful  marks 
were  expressed  as  percentages. 

During  the  same  time  period,  a 
preobservation  of  each  participant 
was  conducted.  The  initial  observa¬ 
tion  tool,  a  reduced  version  of  an 
inspection  form  utilized  by  some 
Health  Units  in  the  province  of 
Ontario,  was  designed  to  study  16 
food  safety  practices  directly  related 
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Chapter  1  (Knowledge  Test  Part  A) 

•  General  introduction  to  HACCP 

•  Definition  of  a  critical  control  point 

Chapter  2  (Knowledge  Test  Part  A) 

•  Basis  of  why  food  must  be  handled  safely  including  discussion  on  microbes,  parasites,  pathogens,  foodborne  infections, 
intoxications,  the  "danger  zone"  (4°C-60°C) 

•  Protection  of  food  from  foreign  objects 

Chapter  3  (Knowledge  Test  Part  A) 

•  Safe  food  sources  including  meats  which  are  government  inspected,  expiry  dates,  checking  tins  for  bulging,  leaky  seams 
or  dents,  checking  seals  on  vacuum  packages 

•  Food  ingredients  not  to  use  including  grade  C  (cracked)  eggs,  home-canned  foods,  sulfites,  fish  and  shellfish  from 
polluted  waters,  and  unpasteurized  milk,  limited  use  of  MSG 

•  Safe  food  storage  including  proper  location  of  foods  in  a  refrigerated  unit  to  prevent  cross<ontamination,  proper  spacing 
of  foods  to  allow  circulation,  storage  of  dry  stock  including  food  packaging  and  service  items  away  from  chemical 
compounds  and  poisons 

•  Proper  stock  rotation,  date  coding  and  checking  of  expiry  dates 

•  Review  of  the  "danger  zone" 

•  Toxic  containers  including  metals,  ceramics,  and  glazed  pottery 

•  Proper  packaging  of  foods,  specific  example  of  mushrooms 

Chapter  4  (Knowledge  Test  Part  B) 

•  Areas  of  the  body  which  may  contain  pathogens:  head,  hands,  lungs,  rectum 

•  Six  step  hand  washing  method 

•  Proper  taste-testing  method 

•  Confining  hair,  removal  of  jewelry 

•  Reporting  colds,  flu,  diarrhea,  cuts,  burns  to  the  supervisor 

•  Using  utensils  instead  of  bare  hands 

•  Washing  hands  after  using  the  toilet,  after  sneezing  or  coughing  into  hands,  after  touching  chemicals,  after  touching  raw 
food  products,  after  touching  contaminated  surfaces,  after  handling  money,  before  preparing  foods,  before  and  after 
smoking 

Chapter  5  (Knowledge  Test  Part  B) 

•  Three  basic  sources  of  cross-contamination—  the  hands  of  the  food  handler,  foods  which  may  contain  microorganisms,  and 
equipment 

•  Review  of  the  six-step  hand  washing  method 

•  Review  of  food  storage  in  a  refrigerated  unit 

•  Review  of  dry  storage 

•  Examples  of  items  that  can  pass  bacteria  to  ready-to-eat  foods  including:  food  contact  surfaces,  utensils,  equipment,  wiping 
cloths,  and  hand  towels 

•  Example  of  cross-contamination  —bacteria  from  raw  chicken  are  transferred  to  a  cooked  roast  beef  via  a  cutting  board 

•  Disinfection  using  the  two-  or  three-sink  method,  disinfection  of  foockrontact  surfaces 

•  Use  of  hot  water  and  chlorine  as  disinfectants  including  temperature  and  chemical  strength 

•  Low/high  energy  dishwashers:  temperature  and  length  of  time  of  rinse  cycle,  chemical  concentrations 

Chapter  6  (Knowledge  Test  Part  C) 

•  Review  of  the  "danger  zone" 

•  Definitions  and  examples  of  hazardous  foods  and  high  risk  foods 

•  Definition  of  toxins 

•  Proper  methods  of  thawing  including  flowing  cold  water,  refrigerated  unit,  microwave,  cooking  product  from  its  frozen 
state 

•  Minimum  preparation  of  foods  at  room  temperature 

•  Minimum  internal  cooking  temperatures  of  poultry,  ground  poultry,  poultry  stuffing,  stuffed  meats,  stuffing  containing  meat, 
all  other  ground  meats,  pork  and  pork  products,  all  other  potentially  hazardous  foods  including  beef  and  seafood,  food 
items  which  contain  several  hazardous  ingredients 
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to  cross-contamination  and  time  and/ 
or  temperature.  Subsequently,  this 
was  reduced  to  two  items  due  to  the 
application  difficulties  discussed  in 
the  Introduction.  The  preobservation 
time  period  was  1.5  h  per  person, 
using  a  “yes/no”  measurement  scale. 

Following  the  collection  of  the 
baseline  data,  the  participants  were 
arbitrarily  assigned  to  the  two  groups 
on  the  basis  of  geographical  location. 
The  intervention  group  consisted  of 
all  of  the  participants  from  two  of  the 
universities  plus  all  of  the  volunteers 
of  one  locality  of  the  third  university. 
The  remainder  of  the  subjects  of  the 
third  university  made  up  the  control 
group. 

Course  administration  and  post¬ 
course  evaluation 

The  study  guides  were  distrib¬ 
uted  to  the  intervention  group  in  mid- 
December  1994  and  these  partici¬ 
pants  were  advised  that  the  knowl¬ 
edge  posttest  would  be  administered 
in  early  February  1995. 

Approximately  6  weeks  follow¬ 
ing  the  distribution  of  the  guide,  both 
groups  completed  a  knowledge  post¬ 
test  identical  to  the  pretest.  To  re¬ 
ceive  a  certificate,  participants  were 
required  to  score  a  minimum  of  78% 
on  each  of  the  three  sections  of  the 
posttest  course  exam.  To  minimize 
anxiety,  participants  were  not  made 
aware  of  the  mandatory  percentage 
necessary  to  successfully  complete 
the  course  prior  to  writing  the  post¬ 
test. 

The  modified  observation  tool 
was  administered  to  1 1  participants 
in  each  of  the  two  groups.  The  post¬ 
observation  time  period  and  measure¬ 
ment  scale  remained  the  same  as  those 
of  the  preobservation. 

Data  analysis 

The  data  collected  from  the  stan¬ 
dardized  registration  and  evaluation 
forms,  knowledge  pre-  and  p>osttests, 
and  pre-  and  postobservations  were 
converted  to  an  electronic  file  in 
dBASE  IW  (I)  and  converted  to  a  SAS 
(21)  file  for  statistical  analysis.  The 
statistical  tests  used  and  their  pur¬ 
pose  are  described  in  Table  2. 


RESULTS  AND  DISCUSSION 
Subjects 

Initially  78  food  handlers  volun¬ 
teered  for  the  study  and  completed 
the  knowledge  pretest  and  preob¬ 
servation  requirements  of  the  study 
(intervention  group,  n  =  40;  control 
group,  n  =  38).  Nine  of  these  partici¬ 
pants  did  not  complete  the  study  and 
were  not  included  in  the  final  analy¬ 
sis.  Within  the  control  group,  three 
people  were  not  available  for  the 
knowledge  posttest  and  four  people 
expressed  a  lack  of  interest  in  com¬ 
pleting  the  program.  Two  persons 
within  the  intervention  group  did 
not  complete  the  program;  one  par¬ 
ticipant  did  not  want  to  write  the 
knowledge  posttest  and  one  partici¬ 
pant  was  ill  during  the  posttesting 
period.  Therefore,  at  the  conclusion 
of  the  study  there  were  69  partici- 
{>ants  (intervention  group,  n  =  38; 
control  group,  «  =  31).  The  demo¬ 
graphic  characteristics  of  the  partici¬ 
pants  are  listed  in  Table  3- 

The  two  groups  were  homog¬ 
eneous  on  the  basis  of  their  knowl¬ 
edge  pretest  scores  (intervention 
group,  mean  score  (%)= 65.49 ±  1.97; 
control  group,  mean  score  (%) = 66.96 
±  1.83;  F  =  1.42,  df  =  37,  30,  P  = 
.3304);  and  the  preobservation  re¬ 
sults  (Fishers  Exaa  Test,  2-tail,  cor¬ 
rect  method  of  hand  washing:  /*=  .59, 
washing  hands  at  appropriate  times: 
P=  1.0). 

Training  validity  (knowledge 
change) 

A  comparison  of  the  knowledge 
pre-  and  postcourse  scores  indicated 
a  significant  increase  in  knowledge 
for  the  intervention  group  (mean  dif¬ 
ference  (%)  =  17.65  ±  1.99,  f  =  1.87, 
37  df,  P=  .0001).  The  lack  of  improve¬ 
ment  in  the  control  group  suggests 
that  extraneous  effects  such  as  his¬ 
tory  and  pretesting  were  negligible 
(mean  difference  (%)  =  l.S)9  ±  1.13,  f 
=  1.13,  30df,P=.2689). 

The  variables  of  job  position,  age, 
years  of  pertinent  work  experience, 
and  previous  attendance  at  food-han¬ 
dler  education  courses  were  not  sig¬ 
nificantly  associated  with  the  knowl¬ 
edge  postcourse  scores  (general  lin¬ 
ear  models  procedure,  P  >.05).  These 


results  generally  concur  with  the  find¬ 
ings  of  Cook  and  Casey  (6),  but  while 
these  authors  also  found  that  level  of 
education  was  significantly  associated 
with  mean  scores,  we  did  not.  This 
difference  may  be  due  to  the  educa¬ 
tion  levels  of  the  two  programs  as¬ 
sessed.  The  estimated  reading  level 
of  this  program  was  grade  S(19).  The 
education  level  of  most  of  the  study 
participants  was  at  or  above  this  level. 

The  majority  of  the  intervention 
group  participants  were  accomm- 
odators:  learners  who  enjoy  partici¬ 
patory  learning  environments  and 
therefore  may  be  uncomfortable  with 
the  home-study  learning  method. 
However,  we  found  that  mean  score 
was  not  significantly  associated  with 
learning  style  (P  >  .05). 

With  the  exception  of  level  of 
education,  the  differences  between 
the  means  within  each  of  the  above- 
noted  variables  were  not  significant 
(a  =  .05).  Although  representation  of 
many  of  the  categories  for  all  of  the 
variables  was  weak,  the  confidence 
level  (probability  of  correctly  accept¬ 
ing  the  null  hypothesis  of  no  differ¬ 
ence)  and  the  power  of  the  study 
(probability  of  correctly  rejecting  the 
same  hypothesis)  were  95%  and  99.9% 
respectively. 

Nine  participants  of  the  interven¬ 
tion  group  expressed  a  concern  that 
the  study  guide  was  published  in  En¬ 
glish  and  these  individuals  scored  sig¬ 
nificantly  lower  than  the  remainder 
of  the  group  on  the  postcourse  test 
(mean  difference  (%)  =  20.9  ±  7.41 ,  t 
=  2.82,  36  df,  P  <  .05).  Furthermore, 
there  was  a  significant  association 
between  the  participants’  subjective 
ratings  of  ease  of  understanding  and 
ease  of  reading,  and  postcourse  mean 
scores  (P<  .05).  As  difficulty  in  under¬ 
standing  and  reading  increased,  the 
mean  scores  decreased. 

Transfer  validity  (behavioral 
change) 

No  significant  difference  was 
observed  with  respect  to  washing 
hands  correctly  (P  >  -05),  and  a  sig¬ 
nificant  negative  transfer  was  ob¬ 
served  for  washing  hands  at  the  ap¬ 
propriate  times  (P  <  .05).  That  is,  two 
persons  washed  their  hands  at  the 
appropriate  times  initially  but  failed 
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1  TABLE  2.  Statistical  tests  used  in  data  analysis 

Purpose 

Data  used 

Test 

Homogeneity  of  groups 

Knowledge 

knowledge  precourse  scores 

Student's  t-test 

Behavior 

preobservation  results 
of  two  behaviors 

Fishers  exact 

Internal  validity 

knowledge  pre-  and  posttest 
scores  of  the  control  group 

Paired  t-test 

Training  validity 

knowledge  pre-  and  posttest 
scores  of  the  intervention  group 

Paired  t-test 

Effect  of  variables;  job 

knowledge  posttest  scores  by 

General  linear 

position,  age,  years  of 

variable  and  level  within  each 

models 

experience,  previous 
food  handler 
courses,  learning  style, 
ease  of  reading, 
ease  af  understanding 

variable 

procedure,  Duncan's 
method 

Transfer  validity 

pre-  and  postobservation  results 
for  each  behavior 

McNemar's  chi 
square 

Association  between 

knowledge  postcourse  result 

McNemar's  chi 

knowledge 
response  and 
corresponding 
behavior 

and  corresponding 
postobservation  result 

square 

to  do  so  after  completing  the  training 
program.  This  latter  result,  which  in¬ 
dicates  a  regression  in  behavior  fol¬ 
lowing  training,  could  be  due  to  the 
learners’  awareness  of  the  observer 
during  the  preobservation  period. 

We  also  compared  the  learners’ 
knowledge  of  hand  washing  on  the 
posttest  with  the  corresponding  be¬ 
havior  observed  during  observation. 
There  was  no  positive  association 
between  these  two  results,  that  is, 
participants  who  had  knowledge  of 
the  correct  behavior  did  not  always 
practice  that  behavior.  Similar  to  the 
training  validity  results,  eight  p>ersons 
correctly  answered  the  posttest  ques¬ 
tion  on  correct  method  of  hand  wash¬ 
ing  but  did  not  wash  their  hands 
properly  during  the  postobservation 
period  (McNemar’s  Chi  Square,  wash¬ 
ing  hands  correctly:  =  4.0),  wash¬ 
ing  hands  at  appropriate  times:  x^  = 
1.33).  These  findings  concur  with 
other  empirical  studies  which  have 


demonstrated  that  the  transfer  of 
knowledge  to  everyday  practice  is 
not  predictable  (14)  and  often  does 
not  occur  ( 18). 

Although  learning  style  was  not 
significantly  associated  with  the  mean 
scores  of  the  knowledge  posttest,  it 
may  have  affected  the  outcome  of  the 
postobservation  results.  However,  we 
could  not  assess  the  association  be¬ 
tween  learning  style  and  postob¬ 
servation  results,  since  the  11  per¬ 
sons  observed  from  the  intervention 
group  were  all  accommodators. 

General  program  results 

Twenty-one  participants(55.3%) 
achieved  the  required  78%  passing 
mark  on  their  first  attempt  of  the 
postcourse  test;  15  of  the  17  remain¬ 
ing  candidates  were  certified  on  their 
second  attempt.  The  two  remaining 
participants  did  not  rewrite  the  post¬ 
course  test.  The  mean  score  on  the 


first  attempt  following  training  was 
83%. 

A  comparison  of  the  knowledge 
pretest  scores  by  test  section  revealed 
that  the  area  of  greatest  weakness 
was  Part  C,  time  and  temperature 
abuse,  followed  by  Part  B,  personal 
hygiene  and  cross-contamination,  and 
Part  A,  general  knowledge  of  micro¬ 
organisms,  stock  rotation,  and  food 
storage.  Specific  areas  \v1iete  more  than 
50%  of  the  participants  answered  in¬ 
correctly  on  the  knowledge  pretest 
included  the  location  of  ready-to-eat 
foods  and  raw  foods  in  a  refrigerated 
unit,  the  temperature  of  water  used 
in  manual  disinfection  of  utensils, 
using  a  sanitizer  as  the  last  step  in 
three-sink  manual  dish  washing,  the 
amount  of  chlorine  necessary  to  dis¬ 
infect  utensils,  the  temperature  of 
the  rinse  cycle  on  a  high-energy 
mechanical  dishwasher,  the  use  of 
paper  towels  to  turn  off  the  taps  after 
washing  hands,  the  definitions  of 
hazardous  and  high-risk  foods,  know¬ 
ing  that  preparing  foods  at  room  tem¬ 
peratures  for  long  periods  of  time  is 
unacceptable,  the  minimum  internal 
cooking  temperatures  of  stuffed 
meats,  chicken  pot  pie,  ground  beef 
meat  loaf,  foods  which  contain  pork, 
seafood  soup  containing  pieces  of 
fish,  steamed  rice,  and  food  items 
containing  both  chicken  and  beef, 
the  temperature  for  reheating  foods, 
the  temperature  range  of  the  danger 
zone,  the  fact  that  all  toxins  are  not 
destroyed  when  a  food  is  cooked, 
and  the  correct  internal  temperature 
for  frozen  foods.  These  results  indi¬ 
cate  a  serious  lack  of  knowledge  in 
areas  of  safe  food-handling  practices 
which  are  directly  related  to  food- 
bome  illness  outbreaks  (3). 

The  knowledge  postcourse  re¬ 
sults  by  test  section  of  the  interven¬ 
tion  group  followed  the  same  pattern 
as  the  precourse  test  results.  This 
could  be  due  to  the  fact  that  sections 
B  and  C  required  memorizing  spe¬ 
cific  information  whereas  section  A 
focused  on  general  knowledge.  Fur¬ 
thermore,  time  and/or  temperature 
abuse  was  the  last  chapter  in  the 
study  guide  and  therefore  may  have 
received  less  attention  than  the  previ¬ 
ous  information  due  to  student  fa¬ 
tigue. 
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1  TABLE  3.  Characteristics  of  study  participants 

No.  participants  with  characteristic 

Characteristic  Intervention  group 

Control  Group 

Total 

In -38) 

|n-31) 

(n-69) 

JOB  TYPE 

Baker 

1 

1 

2 

Cashier 

1 

0 

1 

Cleaner 

0 

1 

1 

Cook 

13 

7 

20 

Cook  -  short  order 

0 

4 

4 

Food  preparation  or  service 

17 

15 

32 

Shipper/  receiver 

1 

1 

2 

Supervisor 

5 

2 

7 

AGE  (in  years) 

21  -30 

4 

4 

8 

31  -40 

3 

4 

7 

41  -50 

16 

13 

29 

51  + 

15 

10 

25 

LEVEL  OF  EDUCATION 

Elementary  school 

6 

7 

13 

Some  high  school 

16 

10 

26 

Completed  high  school 

8 

8 

16 

Some  college/university 

4 

1 

5 

Completed  college/university 

4 

5 

9 

YEARS  OF  EXPERIENCE  IN  A  FOOD  PREMISES 

0-5  2 

5 

7 

6-10 

6 

8 

14 

11-15 

8 

5 

12 

16-20 

6 

4 

10 

20+ 

16 

10 

26 

PREVIOUS  FOOD  HANDLER  EDUCATION  COURSE  TAKEN 

Yes 

8 

5 

13 

No 

30 

26 

56 

LEARNING  STYLE 

Accommodator 

30 

24 

54 

Accommodator/ converger 

2 

0 

2 

Accommodator/diverger 

1 

1 

2 

Assimilator 

3 

0 

3 

Converger 

1 

2 

3 

Diverger 

1 

4 

5 

The  guide  used  in  this  study  in¬ 
cluded  strategies  intended  to  enhance 
the  learning  process  such  as  rep>eti- 
tion  of  information,  study  questions 
and  answers,  and  pictures.  For  ex¬ 
ample,  the  postcourse  test  results  for 
the  questions  pertaining  to  the  mini¬ 
mum  internal  cooking  temperatures 
revealed  that  with  the  exception  of 
pork,  the  participants  scored  higher 
on  questions  where  the  correspond¬ 
ing  text  had  included  a  pictiue  of  the 
food  item.  Overall,  81%  of  the  panici- 
pants  stated  that  the  pictures  had 
helped  them  understand  the  informa¬ 
tion. 

Although  87%  of  the  interven¬ 
tion  group  stated  on  the  evaluation 
form  that  they  had  studied  alone, 
there  may  have  been  some  exchange 
of  information  and  support  among 
peers.  In  addition,  the  time  period 
was  established  by  the  study  and  not 
the  learners  themselves,  i.e.,  they 
were  forced  to  complete  the  pro¬ 
gram  by  a  specified  date.  Results 
simiiiar  to  those  of  this  study  may  not 
be  found  where  the  food  handler  is 
isolated  and/or  certification  is  not 
encouraged  or  mandatory. 

CONCLUSION 

We  conclude  that  a  home-study 
program  can  be  an  effective  tool  for 
disseminating  information  on  safe 
food-handling  practices  to  food- 
handlers.  Although  we  did  not  ob¬ 
serve  an  improvement  in  hand-wash¬ 
ing  behavior  following  training,  the 
sample  size  was  small  and  the  results 
may  have  been  affected  by  obstacles 
naturally  occurring  in  the  work  envi¬ 
ronments  studied;  therefore  this  as- 
f)ect  of  the  study  should  be  reevalu¬ 
ated.  It  would  be  beneficial  to  repeat 
the  study  on  a  larger  scale  in  a  variety 
of  food  premises  to  assess  these  re¬ 
sults. 

The  results  of  this  study  involv¬ 
ing  observation  of  safe  food-handling 
behavior  differ  from  the  results  of 
several  other  studies  which  compared 
the  number  of  infractions  of  restau¬ 
rants  with  managerial  certification 
versus  those  where  the  manager  had 
not  been  formally  trained.  Managers 
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have  more  authority  than  individual 
food  handlers  to  make  changes  in 
restaiuant  policies  and  procedures 
and  therefore  have  a  greater  opportu¬ 
nity  to  affea  behavioral  change .  These 
results  suggest  that  the  effectiveness 
of  any  food-handler  training  program 
may  be  increased  by  initially  market¬ 
ing  the  program  to  food  establish¬ 
ments  as  a  whole  learning  unit  rather 
than  to  the  individual  food  handlers. 
In  this  manner,  the  manager  can  fa¬ 
miliarize  herself  or  himself  with  the 
program  information  and  adjust  com¬ 
pany  food-handling  policies  accord¬ 
ingly  to  support  the  training  program 
in  practice. 

Future  studies  evaluating  food- 
handler  training  courses  should  con¬ 
tinue  to  measure  those  behaviors 
which  are  critical  to  the  preparation 
and  delivery  of  a  safe  food  product. 
Furthermore,  we  recommend  that 
additional  studies  of  food-handler 
education  courses  include  compari¬ 
sons  of  various  educational  tech¬ 
niques,  such  as  lecture  style  and  on¬ 
site  participatory  learning,  to  ascer¬ 
tain  the  most  effective  method  of 
transferring  knowledge  into  action. 
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Luis  Gustavo  Pinheiro 

Amoras  Pedacos,  Sao  Paulo 
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Dale  Intermediaries  Ltd. 
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'  ■.si’,,’./- 
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•  ■  ■  ■  f 
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.  Chirhart  ^ 
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Donn  DeVelder 

Minnesota  Sanitarians  Association 
New  Ulm 
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Minnesota  Sanitarians  Association 
New  Ulm 
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Linda  Barton 

City  of  Fulton,  Fulton 

Bryan  K.  Wall 

Puritan  Churchill,  Chesterfield 


NORTH  CAROLINA 

Soroya  Rosenhetd 

North  Carolina  State  Univqraity--» 
Raleigh  ' 

OREGON 

Darren  Deschond  T 

Great  Western  Chemical  Co. 
Portland 

Greg  Rood 

Wilcox  Fa^^lnc.,  IK^Hk 


WISCONS 


DEEf 

5  Systems^^k 


Per  O.  An  derj^W^^Mp 

A  &  B  Process  Systems^^k  < 

« 

William  D.  Day 

Stella  Foods  Inc.,  Green  Bay 


Creel^ 

y 


Joe  McGrow 

Franklin 


NEW  JERSEY 
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Welch  Foods,  Westfield 


Brion  Gompper 
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Quality  Chekd  Reassigns 
Fuqua  to  Meet  Demand  lor 
Italning 

With  the  expanding  demand 
for  training  in  the  dairy 
processing  industry,  Quality  Chekd 
has  appointed  Ruth  Fuqua  to  a  new 
position  on  the  association’s 
training  staff.  Quality  Chekd 
conducted  more  than  100  work¬ 
shops  last  year  covering  technical 
and  people  skills,  and  that  number 
is  expected  to  increase  in  1997. 
Fuqua  will  be  responsible  for 
facilitating  workshops  and  assisting 
in  the  development  of  new  training 
modules  for  use  by  the  organi¬ 
zation’s  member  dairy  processors. 

With  more  than  20  years’ 
experience  in  the  dairy  industry, 
Fuqua  has  gained  the  resp>ect  of  her 
peers  through  her  extensive  work 
in  processing  quality  assurance, 
plant  sanitation,  product  develot> 
ment,  regulatory  compliance, 
consumer  relations,  employee 
training,  and  laboratory  methodol¬ 
ogy. 

Fuqua  has  served  as  a  produc¬ 
tion  counselor  at  Quality  Chekd 
since  January  1995.  Before  that,  she 
served  in  various  quality  assurance 
positions  for  a  major  Southeast 
dairy  processing  company. 

A  graduate  of  the  University  of 
Tennessee  at  Knoxville,  Fuqua 
holds  a  bachelor  of  science  degree 
in  food  science  and  nutrition.  She  is 
active  in  several  national  organiza¬ 
tions,  including  the  International 
Association  of  Milk,  Food  and 
Ehviroiunental  Sanitarians  (lAMFES), 


the  National  Conference  for 
Interstate  Milk  Shipment  (NCIMS), 
and  the  International  Dairy  Foods 
Association  GDFA). 

Renowned  Chef  Charlie 
itotter  Named  Chairman  of 
Naflonal  Food  Safefy 
Edncaflon  Monfh 

Chef  Charlie  Trotter,  owner  of 
the  world-famous,  Mobil  Five 
Star,  AAA  Five  Diamond  Chicago 
restaurant  that  bears  his  name, 
chaired  the  second  annual  National 
Food  Safety  Education  Month  in 
September.  Sponsored  by  the 
Industry  Council  on  Food  Safety, 
the  month  serves  to  reinforce  the 
importance  of  food  safety  training 
and  education  among  foodservice 
workers,  while  also  raising  public 
awareness  of  the  foodservice 
industry’s  commitment  to  serving 
safe  food. 

John  Farquharson,  FMP, 
executive  vice  president  of  Global 
Food  and  Support  Services,  ARA¬ 
MARK  Corporation,  and  president 
of  the  Industry  Council  on  Food 
Safety,  points  out  that  reminding 
home  cooks  about  food  safety  is 
particularly  important  in  this  age  of 
home  meal  replacement  and  large, 
value-sized  portions  that  often 
result  in  leftovers. 

Charlie  Trotter’s  total  commit¬ 
ment  to  quality  and  attention  to 
detail  is  legendary,  and  he  brings 
the  same  passion  to  food  safety  as 
he  does  to  serving  only  the  finest 
gourmet  cuisine.  He  takes  the 
matter  so  seriously  that  his  entire 
kitchen  staff  spent  32  hours  in 
classroom  training  on  food  safety 


last  year.  Every  member  of  his 
kitchen  staff  is  trained  and  certified 
in  safe  food  preparation  and 
handling. 

“I’m  delighted  to  serve  as 
chairman  of  National  Food  Safety 
Education  Month,"  Trotter  said. 

“We  must  take  leadership  as  an 
industry  to  make  sure  food  safety 
training  is  a  top  priority  in  all 
foodservice  operations.  At  the  same 
time.  I’m  pleased  to  have  this 
opportunity  to  reach  out  to  the 
public  on  behalf  of  the  industry.” 

Through  a  comprehensive 
consumer  publicity  campaign, 
Trotter  will  help  consumers 
understand  the  care  foodservice 
professionals  take  to  serve  safe 
food,  and  the  impKjrtance  of 
adopting  similar  procedures  at 
home.  This  is  detailed  in  a  free 
consumer  booklet,  Chef  Cook- 
Smart’s""  Guide  To  Safe  Food 
Preparation  &  Handling,  which 
the  Industry  Council  is  offering. 
Chef  CookSmart  symbolizes  the 
millions  of  foodservice  profession¬ 
als  who  are  experts  in  preparing 
and  handling  food  safely. 

Trotter’s  involvement  with  the 
Industry  Council  on  Food  Safety 
extends  throughout  the  year.  In  the 
coming  months  he  is  expected  to 
appear  at  select  industry  and 
consumer  events. 

For  more  information  about 
National  Food  Safety  Education  and 
a  free  promotional  kit,  call  800-456- 
01 1 1.  An  abbreviated  version  of 
Chef  CookSmart’s  Guide  for 
distribution  directly  to  customers  is 
available  at  a  nominal  cost  to 
Industry  Council  participants.  To 
order  the  brochure,  call  800/809- 
6032,  ext.  145. 
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G  &  H  Appoints  O.E.M. 
Manager 

G&H  Products  Corp.  has 

appointed  Linda  Rastani  as  the 
new  O.E.M.  Account  Manager.  In 
this  position,  Linda  will  be  respon¬ 
sible  for  managing  a  new  O.E.M. 
accoimt  program  that  will  increase 
the  level  of  service  to  O.E.M.  accounts. 

Linda  has  over  15  years  of 
experience  with  both  sanitary  and 
industrial  valve  applications, 
including  previous  experience  at 
G&H  Products  Corp. 

Bair  Mamed  Penn  Slate 
Director  of  Dairy  indnstry 
Reialions 

NAlan  Bair  has  been  named 
director  of  dairy  industry 
relations  in  Penn  State’s  College  of 
Agricultural  Sciences,  effective 
August  19.  His  position  will  be 
supported  by  the  college  and  the 
Pennsylvania  Department  of 
Agriculture. 

Bair  most  recently  was  director 
of  member  and  public  relations  of 
Genex,  formerly  the  Atlantic 
Breeders  Cooperative,  in  Lancaster, 
PA,  a  position  he  held  since  1978. 

In  his  new  role,  Bair’s  primary 
responsibility  will  be  to  provide 
leadership  to  the  Pennsylvania 
Dairy  Stakeholder’s  effort.  He  will 
serve  as  facilitator  to  bring  together 
the  diverse  elements  of  the  industry 
and  find  common  ground  to 
increase  the  viability  and  expansion 
of  the  dairy  industry. 

Bair  also  will  be  responsible  for 
coordinating  the  marketing  of  Penn 
State’s  Dairy  Management  and 
Profitability  (Dairy-MAP)  program,  a 
series  of  workshops  designed  to 
help  producers  use  general  busi¬ 
ness  management  techniques  to 
improve  the  profitability  of  dairy 
farming. 


“Mr.  Bair  will  be  filling  an 
important  need  for  our  dairy 
programming,”  says  Dr.  Dan  Hagen, 
interim  head  of  the  dairy  and 
animal  science  department.  “He 
will  provide  assistance  and  guidance 
for  all  stakeholders  in  the  dairy 
industry  in  the  commonwealth.” 

Bair’s  principtal  office  will  be  in 
Middletown,  but  he  also  will 
maintain  an  office  at  Penn  State’s 
University  Park  Campus. 

Bair,  who  grew  up  and  worked 
on  his  family’s  dairy  farm,  has 
extensive  expterience  in  planning 
and  developing  educational  pro¬ 
grams  and  events  for  the  general 
public,  farmers,  agricultural  profes¬ 
sionals  and  youth.  He  has  broad 
formal  and  informal  teaching 
experience  in  dairy  production, 
biological  sciences  and  genetics, 
agricultural  issues  and  coopterative 
business  practices. 

Bair  earned  his  bachelor’s 
degree  in  dairy  production  in  1967 
and  his  master’s  degree  in  animal 
science  in  1971,  both  fiom  Penn  State. 

Before  joining  Atlantic  Breeders 
Cooperative,  Bair  was  an  extension 
agent  for  Penn  State  Cooperative 
Extension  in  Lancaster  Coimty  from 
1971  to  1978.  From  1969  to  1971, 
he  managed  a  histology  research 
laboratory  involved  in  food  preser¬ 
vation  for  combat  meals  for  the  U.S. 
Army. 

More  recently,  Bair  has  served 
as  a  project  leader  for  Volunteers 
for  Overseas  Cooperative  Assis¬ 
tance  (VOCA)  in  Mesobereny, 
Hungary  in  1995,  advising  coof)era- 
tive  oflicials  on  organizational 
structure  and  long-range  planning. 

Bair  is  a  member  of  the  Penn¬ 
sylvania  Council  of  Coopteratives 
(PCO,  and  served  as  president  from 
1993  to  1996.  He  also  has  chaired 
the  member  relations  committee  of 
the  National  Council  on  Farmer 
Coopjeratives. 


He  served  as  president  of  Penn 
State’s  College  of  Agricultural 
Sciences  Alumni  Society  from  1989 
to  1991.  He  also  has  been  active  in 
the  Lancaster  Chamber  of  Com¬ 
merce  and  the  National  Association 
of  Animal  Breeders. 

The  Educational 
FoundaUon  at  the  Nattonal 
Restaurant  Association 
Announces  New  Officers, 
liustee 

The  Educational  Foundation  of 
the  National  Restaiuant 
Association  recently  elected  George 
D.  Rice,  FMP,  as  chairman  of  the 
board  of  trustees  for  the  1996-97 
term,  beginning  July  1,1996. 

Rice  is  the  founder  of  GDR 
Enterprises,  Inc.,  formed  in  1973 
and  sprecializing  in  marketing  and 
information  management  consult¬ 
ing  to  the  hospitality  industry. 
Before  GDR  Enterprises,  Rice  held 
executive  prositions  at  Dunkin’ 
Donuts,  Chicken  Unlimited  Enter¬ 
prises,  and  NPD  Research.  Rice  is 
co-founder  of  a  number  of  restau¬ 
rant  and  food  tracking  services 
including  The  CREST  Reprort, 
which  is  used  by  over  100  chain 
restaurants  and  Foodservice  manu¬ 
facturers  to  track  restaurant  con¬ 
sumer  purchase  behavior. 

In  addition  to  Rice,  the  officers 
of  The  Educational  Foundation  for 
1996-97  are: 

•  Vice  Chairman— Joseph  K. 
Fassler,  FMP,  president  and 
CEO,  Restaura,  Inc.,  Phoe¬ 
nix,  AZ. 

•  Treasurer-John  C.  Metz, 
FMP,  president  and  CEO, 
Metz  Enterprises,  Dallas,  PA. 

•  Secretary— Michael  E.  Hurst, 
FMP,  president,  15th  Street 
Fisheries,  Fort  Lauderdale,  FL 
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3-A  Standards 
Program  Solicits  Cross- 
Industry  Participation 

nhe  3-A  Sanitary  Standards 
Committees,  which  have 
formulated  standards  and 
practices  that  provide  criteria  for 
the  sanitary  design,  fabrication, 
installation,  and  cleanability  of 
equipment  and  systems  used  to 
handle,  process,  and  package  dairy 
products  for  more  than  seventy-five 
years,  is  responding  to  interest 
expressed  by  the  non-dairy  indus¬ 
tries. 

While  the  3-A  Sanitary  Stan¬ 
dards  and  3-A  Accepted  Practices 
have  traditionally  been  applied  to 
dairy  equipment,  non-dairy  indus¬ 
tries  including  the  food,  pharma¬ 
ceutical,  chemical,  and  i)ersonal 
care  product  industries  have  been 
using  3-A  criteria  for  years. 

Because  industries  outside  the 
dairy  realm  already  use  3-A  criteria, 
and  because  these  industries  are 
directly  and  materially  affected  by 
changes  to  the  3-A  Sanitary  Stan¬ 
dards  and  3-A  Accepted  Practices, 
the  3-A  Steering  Committee  is  now 
inviting  formal  participation  by 
processors  and  equipment  manu¬ 
facturers  representing  non-dairy 
industries.  Representatives  of  these 
industries  are  encouraged  to 
participate  in  the  process  of  writing 
new  3-A  standards  and  practices, 
and  in  the  revising  and  amending  of 
current  3-A  documents. 

To  become  involved  in  the  3-A 
Program,  or  to  get  more  informa¬ 
tion,  please  contact:  Dr.  Thomas 
Gilmore,  3-A  Secretary,  1451  Dolley 
Madison  Boulevard,  McLean,  VA 
22101-3850,  caU  703-761-2600,  or 
fax  703-761-4334. 

Howard  Hutchings 
Receives  Honor 

areer  public  health  worker 
Howard  Hutchings  of 
Cheyenne  recently  received 
the  distinguished  Arthur  Williamson 
Award. 

The  award  is  given  by  the 
Wyoming  Environmental  Health 


Association  to  the  person  it  feels 
has  done  an  outstanding  job  and 
achieved  exemplary  accomplish¬ 
ments  in  the  environmental  health 
field. 

Hutchings  dedicated  41  years 
of  his  life  to  public  health.  His 
career  in  public  health  began  as  a 
part-time  milk,  food  and  general 
sanitation  inspector  in  Boonville, 
MO,  in  1955.  In  1957,  he  became  a 
full-time  employee  with  the  Colum¬ 
bia,  MO  Health  Department  as  well 
as  a  part-time  college  student  at  the 
University  of  Missouri. 

In  I960,  Hutchings  became  a 
campus  sanitarian  and  continued  in 
the  position  until  1S)67.  After 
receiving  his  master’s  degree  in 
public  health,  Hutchings  worked 
for  the  South  Dakota  Health 
Department’s  Sanitation  and  Safety 
Program  until  1982.  At  that  time  he 
came  to  Wyoming  to  direct  the 
Environmental  Health  Program  in 
the  Wyoming  Health  Department. 
He  became  a  strong  advocate  of 
consumer  {xoduct  safety  and  wcxked 
closely  with  the  U.S.  Consumer 
Product  Safety  Commission. 

In  1994,  the  Wyoming  Health 
Department’s  Environmental  Health 
Program  meiged  with  the  Wyoming 
Department  of  Agriculture.  Hutch¬ 
ings  worked  as  a  consumer  health 
specialist  with  the  WDA  until  his 
retirement  in  March  of  this  year. 


During  his  many  years  in  public 
health,  Hutchings  was  an  active 
member  of  the  International 
Association  of  Milk,  Food  &  Envi¬ 
ronmental  Sanitarians  and  served  as 
president  of  that  organization  in 
1979.  He  has  also  been  active  in 
many  other  professional,  civic  and 
church  organizations. 


Guilty  Verdict  in  Veal 
Feed  Case 

On  June  10  1996,  a  Federal 
jury  in  Milwaukee,  Wiscon¬ 
sin  returned  guilty  verdicts 
on  all  twelve  counts  against  the 
Vitek  Corporation  and  the  presi¬ 
dent  of  the  firm,  Jannes  Qohn) 
Doppenbeig.  Vitek  Supply  Corpora¬ 
tion,  located  in  Oak  Grove,  Wiscon¬ 
sin,  imports,  manufactures  and 
distributes  animal  drugs,  feed,  feed 
supplements,  and  feed  premixes  for 
food-producing  animals,  primarily 
veal  calves.  Vitek  and  Mr. 
Doppenbeig  had  been  charged 
with  conspiracy  and  smuggling 
unapproved  drugs  into  the  U.S., 
and  adding  these  drugs  to  feed 
mixtures  sold  to  veal  producers. 

The  guilty  verdicts  came  on  five 
counts  of  smuggling,  four  counts  of 
shipping  misbranded  drugs,  two 
counts  of  shipping  adulterated 
drugs,  and  one  count  of  conspiracy. 

Sherry  Steffen,  who  was 
employed  as  Vitek’s  office  manager, 
had  been  indicted  on  these  same 
charges.  Ms.  Steffen  plead  guilty  to 
conspiracy  to  smuggle  and  distrib¬ 
ute  misbranded  and  adulterated 
animal  drugs.  On  August  6, 1996, 
Ms.  Steffen  was  sentenced  to  2 
years  probation,  150  hours  of 
community  service,  restitution  to 
the  U.S.  Customs  Service  in  the 
amount  of  $29,452.65,  and  a 
$25.00  special  assessment  to  the 
court. 

Evidence  presented  at  the  trial 
established  that  unapproved  drugs 
were  added  by  Vitek  to  its  feed 
premix  products  and  shipped  to 
feed  companies  and  growers. 
Evidence  was  also  presented 
showing  that  between  1988  and 


748  Daily,  Food  and  Emiranmeirtal  Sanitation  -  NOVEMBER  1996 


April  1994,  Vitek  sold  over  1.7 
million  pounds  of  products  contain¬ 
ing  unapproved  drugs,  valued  at 
almost  $1.3  million  dollars.  The 
unapproved  drugs  included: 
clenbuterol,  avoparcin,  furaltadone, 
furazolidone,  and  nitrofurazone. 

This  conviction  was  the  result 
of  a  cooperative  investigation 
conducted  by  investigators  from 
U.S.  Customs,  the  FDA,  and  the  U.S. 
Department  of  Agriculture.  Thomas 
P.  Schneider,  U.S.  Attorney  for  the 
Eastern  District  of  Wisconsin,  made 
the  following  statement  in  conjunc¬ 
tion  with  the  guilty  verdict: 

“While  there  have  been  other 
convictions  for  using  clenbuterol  in 
show  animals,  this  is  the  first 
conviction  nationally  where 
clenbuterol  was  introduced  whole¬ 
sale  into  animals  being  raised  solely 
as  part  of  our  nation’s  food  supply. 
The  evidence  established  an 
international  conspiracy  to  smuggle 
clenbuterol  and  other  drugs  into 
this  country  from  the  Netherlands. 
The  evidence  established  that  veal 
feed  suppliers  and  veal  producers 
throughout  the  country  paid  Vitek 
extra  for  veal  premix  containing 
these  illegal  and  harmful  animal 
drugs.  The  U.S.  Attorneys  Office, 
U.S.  Customs,  FDA,  and  USDA  are 
continuing  this  investigation  and  I 
expect  additional  charges  soon.” 

Silliker  Laboratories 
Acquires  Cargill's 
Cedar  Rapids  Testing 
Laboratory 

illiker  Laboratories  Group, 
Inc.  announced  that  it  has 
acquired  the  assets  of  Cargill 
Incorporated’s  Cedar  Rapids  food 
testing  laboratory.  The  lab  has  been 
renamed  Silliker  Laboratories  of 
Iowa  and  is  the  newest  member  of 
Silliker’s  national  network  of  food 
testing  laboratories.  Terms  of  the 
acquisition  were  not  disclosed. 

The  lab,  formerly  a  part  of 
Cain’s  Analytical  Services  (CAS) 
unit,  is  one  of  the  larger  food 


testing  labs  in  the  Midwest.  As  an 
independent  lab,  it  serves  both 
Cargill  and  non-Cargill  clients.  The 
Cedar  Rapids  facility  is  especially 
known  for  its  expertise  in  food, 
grain,  feed,  oilseed,  meat,  and  dairy 
testing. 

The  laboratory  will  continue  to 
operate  at  its  existing  site:  405 
Eighth  Avenue  SE,  Cedar  Rapids,  LA 
52401.  In  addition,  nearly  all  of  the 
lab’s  employees  were  offered  and 
accepted  employment  with  Silliker. 
The  laboratory  was  originally 
established  in  1947  as  Sanitation 
Laboratories.  It  was  acquired  by 
Cargill  in  1978. 

Educational  Foundation 
and  Texas  A  &  M 
University  Announce 
Food  Safety  Training 
Initiative 

nhe  Educational  Foundation 
of  the  National  Restaurant 
Association  and  Texas  A  &  M 
University  announced  a  statewide 
effort  to  train  Texas  Foodservice 
managers  in  proper  food  prepara¬ 
tion  and  handling  techniques 
through  the  SERVSAFE*  Serving 
Safe  Food  program. 

The  initiative,  called  the  Food 
Protection  Management  Training 
Program,  is  sponsored  by  the  Texas 
Agricultural  Extension  Service  in 
cooperation  with  the  Texas  Depart¬ 
ment  of  Health  and  the  Texas 
Petroleum  Marketers  and  Conve¬ 
nience  Store  Association. 

Over  190  cooperative  Exten¬ 
sion  agents  have  been  certified 
through  the  SERVSAFE  training,  and 
have  gone  through  a  “train-the- 
trainer”  program  which  teaches 
them  to  train  others  effectively.  The 
agents  will  return  to  their  respec¬ 
tive  counties  within  the  state  of 
Texas  and  begin  to  hold  training 
classes  for  local  foodservice  opera¬ 
tors  during  National  Food  Safety 
Education  Month  in  September. 


Once  local  operators  successfully 
complete  the  course,  they  will 
receive  a  SERVSAFE  certificate  of 
completion  and  will  be  eligible  to 
enroll  their  establishments  in  the 
Industry  Council  on  Food  Safety. 

Through  the  program,  the 
Texas  Agricultural  Extension 
Service  hopes  to  train  8,000 
foodservice  operators  over  the  next 
two  years,  and  estimates  that  those 
operators  will  in  turn  train  about 
185,000  employees  that  prepare 
and  serve  food. 

Most  urban  areas  in  Texas 
already  require  some  type  of  food 
safety  training  for  foodservice 
managers,  and  legislation  is  in  place 
statewide  requiring  bed  and 
breakfast  inns  with  under  seven 
beds  to  be  certified  in  food  safety. 

“A  bonus  of  using  the 
SERVSAFE  train-the-trainer  program 
for  the  Food  Protection  Manage¬ 
ment  Training  course  is  that 
managers  who  complete  the 
program  are  urged  to  teach  food 
safety  to  their  employees,”  said 
Georgia  Lockridge,  director. 
Institute  of  Food  Science  and 
Engineering,  food  industry  training 
division,  Texas  A  &  M.  “The 
program  provides  high  quality, 
effective  food  safety  training  for 
managers,  increases  the  safety  of 
the  food  served  to  customers,  and 
wiU  help  to  reduce  the  incidence  of 
foodbome  illness  in  the  state.” 

For  more  information  on 
SERVSAFE  Serving  Safe  Food  classes 
available  in  Texas  or  in  your  area, 
contact  I'he  Educational  Founda¬ 
tions  Class  Notes  schedule  by 
calling  1-800-765-2122. 

CVM  Announces  Toll- 
Free  Number  for 
Reporting  ADES 

DA’S  Center  for  Veterinary 
Medicine  (CVM)  has  a  new 
toll-free  telephone  number 
to  report  suspected  adverse  drug 
experiences.  The  new  number  is 
1-888-FDA-VETS.  Calls  will  be 
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forwarded  to  a  veterinarian  in 
CVM’s  Division  of  Surveillance. 

The  number  is  also  equipped  with 
voice-mail  to  record  messages 
received  outside  of  normal  working 
hours. 

CVM  monitors  reports  of 
adverse  drug  experiences  (ADE)  for 
animal  drug  products,  medicated 
feeds,  and  veterinary  devices.  The 
definition  of  an  ADE  is  any  side 
effect,  injury,  toxicity,  or  sensitivity 
reaction  (or  failure  to  perform  as 
expected)  associated  with  use  of  an 
animal  drug,  whether  or  not 
determined  to  be  attributable  to  the 
drug.  Lack  of  effectiveness  is  also 
considered  an  adverse  effect. 

During  1995,  CVM  received 
more  than  3,000  reports.  Every 
report  is  evaluated  by  a  veterinarian 
and  entered  into  a  computer 
database.  In  cases  where  public  or 
animal  health  is  judged  to  be  at  risk, 
the  initial  review  leads  to  follow-up 
activity.  The  final  result  can  be  a 
product  recall;  change  in  product 
labeling;  or,  in  rare  circumstances, 
removal  of  a  product  from  the 
market. 

FDA  Committee 
Applauds  Monsanto 
Monitoring  Program; 
Reaffirms  Safety  of 
POSILAC®  Bovine 
Somatotropin 

he  Food  and  Drug  Adminis¬ 
tration’s  Veterinary  Medicine 
Advisory  Committee  (VMAQ 
offered  a  unanimous  endorsement 
of  the  unprecedented  Post- Approval 
Monitoring  Program  (PAMP) 
initiated  two  years  ago  by  Monsanto 
Company  for  POSILAC*  bovine 
somatotropin. 

Monsanto  presented  data  from 
multiple  surveys  and  monitoring 
programs,  all  of  which  reaffirmed 
that  POSILAC  is  safe  for  dairy  cows, 
and  that  the  quality  of  the  nation’s 
milk  remains  high. 


The  VMAC  spent  a  half  day 
listening  and  responding  to  presen¬ 
tations  by  Monsanto,  the  FDA, 
veterinarians,  and  dairy  farmers. 

The  proceedings  confirmed  that 
POSILAC  has  had  no  impact  on  milk 
quality  or  wholesomeness  since  its 
commercial  introduction  in  Febru¬ 
ary  1994. 

Monsanto  voluntarily  under¬ 
took  this  monitoring  program  to 
demonstrate  that  commercial 
experience  with  POSILAC  would  be 
the  same  as  in  the  extensive  clinical 
and  field  studies  conducted  prior  to 
the  product’s  approval. 

Committee  members  were 
pleased  with  Monsanto’s  findings. 
Monsanto  presented  background 
documentation  indicating  there 
have  been  no  health  effects  among 
supplemented  cows  not  normally 
occurring  in  the  U.S.  dairy  herd. 
Monsanto  also  demonstrated  that 
the  market  use  of  POSILAC  has  had 
no  effect  on  milk  quality  as  mea¬ 
sured  by  milk  discarded  because  of 
antibiotic  residues  in  six  key  dairy 
states.  Independent  industry  data 
indicated  no  increase  in  the  per¬ 
centage  of  U.S.  cows  treated  for 
mastitis;  and  no  increase  in  sales  of 
antibiotics  used  to  treat  mastitis 
since  POSILAC  went  on  the  market 
in  1994. 

During  the  public  comment 
period,  Ronald  Erskine,  DVM,  Ph.D, 
Michigan  State  University,  pre¬ 
sented  preliminary  analysis  from  a 
study  he  recently  conducted  that 
concludes  POSILAC  does  not  affect 
the  incidence  of  clinical  mastitis. 
Arden  Nelson,  DVM,  a  New  York 
veterinarian,  concurred  with  these 
observations  among  his  clients: 
“Mastitis  is  not  a  problem  in  these 
herds.” 

Other  veterinarians  and  dairy 
farmers  from  around  the  country 
also  described  their  first-hand 
experiences  in  using  POSILAC. 
They  characterized  POSILAC  as  a 
safe  and  important  management 
tool  that  has  significantly  improved 
the  profitability  of  their  dairy  farms. 


The  Committee’s  conclusions 
yesterday  reaffirmed  its  previous 
determinations,  as  well  as  those  of 
the  FDA,  prior  to  POSILAC  approval 
in  November  1993. 

Experts  Analyze  Meat 
Inspection  in  the  Next 
Century 

ow  meat  and  poultry  inspec¬ 
tion  must  change  to  meet 
the  future  needs  of  consum¬ 
ers  was  the  topic  of  discussion  for  a 
panel  representing  meat  producers, 
meat  packers,  Foodservice  opera¬ 
tors,  retail  store  owners  and 
consumers  at  the  49th  Annual 
Reciprocal  Meat  Conference  (RMQ 
last  month.  The  RMC,  hosted  by 
Brigham  Yoimg  University,  in 
Provo,  Utah,  was  sponsored  by  the 
American  Meat  Science  Association 
(AMSA). 

Some  of  the  ideas  discussed  by 
the  panel  became  part  of  new  meat 
inspection  regulations  released  by 
the  USDA  in  mid-July.  Under  the 
new  regulations,  meat  processing 
plants  are  required  to  develop  a 
hazard  analysis  and  critical  control 
points  (HACCP)  plan  which 
implements  microbiological  testing 
for  Salmonella  and  E.  coll,  achieves 
performance  standards  for  patho¬ 
gen  reduction  based  on  inspection 
data,  and  adopts  standard  operating 
procedures  to  prevent  sanitary 
problems. 

Charles  Cook,  managing 
partner  of  Cook  and  Thurber  L.L.C., 
a  food  industry  consulting  group, 
opened  the  panel  session  by  calling 
for  privatization  of  food  inspection. 
According  to  Cook,  privatized 
inspection  would  check  to  make 
sure  a  controlled  processing  system 
is  in  place  and  being  enforced, 
rather  than  checking  each  piece  of 
meat  or  food  that  comes  down  the 
production  line. 

“What  we’re  looking  for  is  not 
single  deficiency... what  we’re 
trying  to  assess  here  is  the  overall 
process  stability,”  he  said. 
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E>avid  Theno,  Ph.D.,  vice 
president  of  quality  assurance, 
product  safety,  research  and 
development  and  operational 
services  for  Jack-in-the-Box  restau¬ 
rants,  disagreed  with  Cook’s 
proposal  to  privatize  inspection, 
saying  “The  government  is  really 
your  partner  in  producing  safe 
food,  whether  it’s  the  health 
department  or  the  federal  regula¬ 
tory  agency.” 

Bringing  the  view  of  The 
Center  for  Science  in  the  Public 
Interest,  a  consumer  advocacy 
group,  to  the  table,  Caroline  Smith- 
DeWaal,  director  of  food  safety  for 
the  group,  said  private  inspection 
should  not  be  used  instead  of 
government  insp>ection. 

“I  support  private  inspection, 
but  it  shouldn’t  replace  government 
inspection,  and  it  shouldn’t  be  a 
substitute  for  government  inspec¬ 
tion,”  Smith-DeWaal  said.  “The 
government  has  an  important  role 
here.” 

James  Hodges,  senior  vice 
president  for  regulatory  affairs  for 
the  American  Meat  Institute,  said 
that  no  matter  how  many  changes 
are  made  to  meat  inspection  and 
how  many  new  technologies  are 
introduced,  no  food  can  be  com¬ 
pletely  safe.  Because  of  that, 
consumers  must  take  on  part  of  the 
responsibility  for  keeping  food  safe. 

“It’s  generally  recognized, 
especially  in  this  group,  that  raw 
meat  and  poultry  contain  some 
levels  of  pathogens  and  that  our 
best... critical  control  point  is 
proper  handling  and  cooking,”  said 
Hodges. 

Smith-DeWaal  disputed  that 
statement,  saying  consumers  should 
not  be  given  sole  responsibility  for 
serving  safe  food  to  their  families. 
That  burden  should  rest  on  meat 
producers  and  packers. 

“The  real  issue  here  is  public 
health,”  she  said. 

Smith-DeWaal  also  said  she 
knows  the  meat  industry,  like  any 


other  food  industry,  wants  to  make 
a  safe  product.  In  order  to  do  that, 
she  said,  there  needs  to  be  greater 
accountability  to  the  government 
by  slaughterers  and  packing  plants 
which  do  not  meet  regulations. 

Charles  Cook  added  to  his 
earlier  statements  by  saying  that 
any  changes  in  meat  inspection 
should  be  applied  to  all  foods. 

Theno  added  another  idea, 
saying  meat  produced  under 
“better  microbial  conditions” 
should  be  labeled  as  such,  compar¬ 
ing  the  labels  to  the  “A”  or  “B” 
ratings  received  by  restaurants  in 
some  communities. 

Speaking  from  the  meat 
producer  perspective,  Paul  Engler, 
president  of  Cactus  Feeders  Inc., 
said  there  are  continuing  inequities 
between  poultry  inspection  and 
beef  and  pork  ins|)ection. 

“We  need  to  bring  those  into 
line,”  he  said. 

Except  for  making  poultry 
subject  to  the  same  rules  as  pork 
and  beef,  Engler  said,  he  would  not 
like  to  see  U.S.  meat  inspection 
overhauled. 


Advanced  Instruments, 
Inc.  Hits  the  World 
Wide  Web  at 
www.aitests.com 


dvanced  Instruments,  Inc., 
manufacturers  of  clinical, 
industrial,  and  dairy  labora¬ 
tory  instruments,  announced 
recently  that  the  company  has 
introduced  its  own  home  page  on 
the  world  wide  web  located  at 
http://  www.aitests.com.  In  add¬ 
ition  to  product  information  on  the 
company’s  osmometers,  cryoscopes 
and  other  instruments,  information 
is  available  on  applications  for  osmo¬ 
metry  and  cryoscopy,  drawn  from 
the  company’s  over  40  years 


experience  in  the  field.  An  online 
newsletter  can  also  be  accessed 
which  provides  new  product 
information  and  company-related 
news  of  general  interest. 

The  site  introduces  Dr.  Osmo,  a 
mad  scientist  from  Advanced 
Instruments’  own  lab,  who  offers  a 
prize  each  month  for  the  best  new 
application  for  osmometry  or 
cryoscopy.  Communication  with 
the  company,  whether  in  response 
to  Dr.  Osmo’s  contest  or  as  a 
request  for  additional  information, 
is  possible  through  the  email 
segment  of  the  page. 


Celsis  International  pic 
Proposed  Acquisition 
of  Lumac  for  $17 
Million 

Qelsis  International  pic  is 
pleased  to  announce  the 
proposed  acquisition  of 
Lumac,  from  Perstorp  A.B.,  for  a 
consideration  of  $17  million.  This 
acquisition  includes  Lumac  BV, 
Lumac  Limited  and  the  transfer  to 
Celsis  of  certain  equipment  and 
intellectual  property  rights  associ¬ 
ated  with  the  Lumac  business. 

Upon  completion  of  the  Acquisi¬ 
tion,  nine  sales  representatives  who 
sp>ecialize  in  the  sale  of  Lumac 
products  and  who  are  presently 
employed  by  Perstorp  will  be 
invited  to  become  employees  of 
Celsis. 

Both  Celsis  and  Lumac  are 
leaders  in  rapid  bioluminescence 
and  microbial  testing.  Celsis  has 
concentrated  its  initiatives  thus  far 
on  the  personal  care  products  and 
pharmaceutical  markets.  Lumac  has 
concentrated  on  the  dairy,  food  and 
beverage  side  of  the  market.  After 
the  acquisition,  Celsis  will  be  better 
placed  to  offer  a  total  rapid  microbi¬ 
ology  solution  for  the  whole 
production  process,  from  raw 
materials  through  to  end  products. 
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G&H  Producti  Corporation 


Sanitary  Control  Valve 
Eliminates  Itansducers 
tor  Pressure,  Temperature, 
Level  Control 

The  CPM-2  Constant  Pressure 
Modulating  Valve  from  G&H 
Products  Corporation  replaces  the 
need  for  control  loop  instrumenta¬ 
tion  and  transducers  for  control  of 
sanitary  system  pressure,  level,  and 
temperature  blend. 

The  CPM-2  valve  maintains 
constant  system  pressure  via 
remote  control  with  compressed 
air.  After  presetting  desired  system 
pressure,  an  internal  diaphragm 
reacts  immediately  to  system 
changes  to  ensure  that  preset 
pressure  is  maintained.  Conven¬ 
tional  flow  valves  that  require 
sanitary-designed  control  loop 
instrumentation  and  a  transducer 
into  the  process  stream  can  be 
replaced  with  the  CPM-2  valve  for 
considerable  cost  savings. 

The  CPM-2  valve  is  available  in 
two  versions,  for  maintaining  inlet 
or  outlet  pressure.  The  body  of 
both  designs  is  self  draining,  even  if 
the  valve  is  positioned  on  its  side.  A 
built-in  sensor  and  air  signal 


provide  excellent  resp>onse  time,  as 
well  as  lowers  the  number  of 
required  components. 

The  CPM-2  is  constructed  of 
304  stainless  steel,  with  product 
contact  parts  of  316L  stainless  steel. 
It  is  available  in  2”,  and  is  autho¬ 
rized  to  carry  the  3-A  symbol. 

G&H  Products  Corporation, 
Kenosha,  WI 


No.  301 


New  Manual  Shut-OW 
Glean-Oul  Version  olVAU 
Variable  Spray  AuloJel® 

Air  Atomizing  Nozzle 

Spraying  Systems  Co.  is  now 
offering  a  manual  shut-off/clean¬ 
out  option  on  its  popular  VAU 
variable  spray  AutoJet  nozzle  which 
provides  independent  control  of 
liquid,  atomizing  air,  and  fan  air 
pressures  for  fine  tuning  of  flow 
rate,  drop  size,  spray  distribution, 
and  spray  coverage. 

The  new  VAA  AutoJet  nozzle 
offers  continuous  operation  and 
can  be  ordered  with  a  manual  strut- 
off  needle,  clean-out  needle,  or  a 
combination  shut-off/clean-out 
needle.  The  VAU  version  has  a 
built-in  shut-off/clean-out  needle 
that  is  automatically  activated 
during  each  spray  cycle,  virtually 
eliminating  plugging. 

Both  nozzles  feature  an  inde¬ 
pendent  atomizing  air  line  that  can 
be  adjusted  to  vary  the  spray 
atomization  without  affecting  liquid 
flow  rates.  A  second  inlet  piort  can 


be  used  for  spraying  two  liquid 
solutions  or  as  an  outlet  in  recircu¬ 
lating  systems  —  especially  helpful 
when  spraying  viscous  or  heated 
materials. 

With  the  fan  air  in  operation, 
the  nozzles  produce  a  flat  spray 
pattern,  while  a  round  spray 
pattern  is  produced  when  fan  air  is 
shut  off.  Adjustment  of  the  fan  air 
pressure  determines  spray  coverage 
and  distribution  at  the  contact  area. 

Any  of  seven  different  spray  set¬ 
ups  can  be  utilized,  providing  a 
range  of  flow  rates  from  0.74  to  47 
gph  and  up  to  180  cycles  per 
minute.  The  low  to  high  pressure 
atomizing  range  is  10  to  90  psi, 
with  a  minimum  of  35  psi  air 
pressure  required  to  operate  the  air 
cylinder. 

Variable  spray  AutoJet  air 
atomizing  nozzles  can  be  post,  bar, 
or  support  mounted  using  the  3/8"  - 
24  UNF(F)  thread  connection  or 
optional  mounting  adapters. 

Spraying  Systems  Co., 

Wheaton,  IL 


No.  302 


HydraSponge"' 

International  BioProducts  an¬ 
nounces  the  commercial  avail¬ 
ability  of  HydraSponge™  for  sam¬ 
pling  plant  equipment,  floors  and 
other  environmental  surfaces.  Hydra- 
Sponge™  offers  a  simple  and  reliable 
means  to  aseptically  collect  a 
surface  sample  using  a  sponge. 
Because  the  HydraSponge™  is  pre¬ 
moistened  with  Neutralizing  Buffer, 
surfaces  with  residual  sanitizers  can 
be  sampled.  HydraSponge™  includes 


The  publishers  do  not  warrant,  either  expressly  or  by  implication,  the  factual  accuracy  of  the  products  or  descriptions  herein,  nor  do 
they  so  warrant  any  views  or  opinions  offered  by  the  manufacturer  of  said  articles  and  products. 
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a  sterile,  pre-moistened,  biocide- 
free,  1.5  X  3*  sponge  in  an  18  oz. 
sample  bag  with  a  wire  closure.  To 
collect  a  sample,  the  pre-moistened 
sponge  is  aseptically  removed  from 
the  sample  bag,  the  surface  is 
sampled  and  the  sponge  is  returned 
to  the  sample  bag  for  transport  to 
the  laboratory. 

HydraSponge™  is  one  of  a  series 
of  new  innovations  by  International 
BioProducts  for  collecting  samples 
for  HACCP  programs  including 
USDA’s  new  mandated  program. 

International  BioProducts, 
Redmond,  WA 


No.  303 


“Glowing  Germs”  for 
Handwash  Training 

^"^rainees  really  understand 
X  handwashing  needs  and  cross¬ 
contamination  prevention  after 
placing  a  bit  of  “germ”  lotion  on 
their  hands,  or  fluorescent  powder 
on  cutting  boards  and  other 
equipment.  Cleaning  it  off  is  not 
easy,  and  using  ultra-violet  light  the 
trainees  can  see  how  germs  are 
spread  until  they  are  stopped  by 
proper  sanitation  practices. 

The  “powder  germs”  on  a 
cutting  board  can  be  spread  (like 
germs)  around  the  food  area  then 
seen  and  tracked  using  darkness 
and  U-V  light. 

Cross-contamination  and 
improper  handwashing  are  two  of 
the  primary  three  causes  of 
foodbome  illnesses  —  improper 
temperatures  being  the  third.  The 
new  free  catalog  shows  hundreds 
of  HACCP  and  food  safety  aids 
along  with  training  materials  such 
as  this  handwashing/contamination 
kit,  plus  videos,  books,  etc... 

All  QA  Products,  Inc.,  Gaines¬ 
ville,  FL 


No.  304 


QuIkSIrike  Strip:  New 
Relief  from  Files 


QuikStrike  comes  as  a  ready-to- 
use,  self-contained  strip  that 
otters  eight  straight  weeks  of 
effective  fly  control.  Each  package 
contains  two  strips. 

QuikStrike  is  labeled  for  a 
variety  of  livestock  facilities, 
including  calving  bams,  milking 
parlors,  poultry  and  swine  confine¬ 
ment  houses,  horse  stalls,  even  dog 
kennels. 

The  active  ingredients  in 
QuikStrike  include  Nithiazine,  a 
new,  highly  effective  insecticide 
with  no  known  resistance,  and  a 
potent,  triple-action  attractant 
formulated  to  overcome  naturally 
occurring  odors  and  to  attract  flies 
from  a  300  square-foot  area. 

To  put  QuikStrike  to  work, 
simply  hang  the  strips  horizontally 
or  vertically,  approximately  every 
20  feet  (or  300  square  feet).  To 
activate  the  unit,  crush  one  of  the 
attractant— containing  ampoules 
found  at  either  end  of  the  unit.  In 
four  weeks,  crush  the  second 
ampoule. 

“Spending  a  little  money  on  fly 
control  can  save  you  a  lot  of 
money  by  improving  animal 
comfort,  and  reducing  disease  and 
production  loss,”  says  Dr.  Steve 
Hansen,  Starbar  chief  veterinarian. 

Sandoz  Agro,  Inc.,  Des  Plaines, 
IL 


No.  305 


Sigma  Chemical  imro- 
duces  50  New  Sigma- 
Ultras 

Fifty  new  carbohydrates, 
detergents,  inorganic  chemi¬ 
cals,  buffers  and  general  reagents 
have  been  added  to  Sigma  Chemical 
Company’s  line  of  ultra-pure 


chemicals.  Intended  for  use  in 
research  applications  requiring  the 
highest  product  quality  and  purity, 
SigmaUltra  chemicals  are  carefully 
lot-selected  and  rigorously  tested  to 
assure  lot-to-lot  consistency  and 
minimal  impurities.  Each  product  is 
carefully  tested  for  contaminating 
metals  and  salts  and  is  shipped  with 
a  statement  of  purity. 

Among  the  new  chemicals 
added  to  the  SigmaUltra  line  are  5 
detergents,  including  Benzalkonium 
Chloride,  Cetylpyridinium  Chloride, 
and  Nonanoyl-N-Methylglucamide;  5 
buffers,  including  AMPSO  and  CHES; 
and  8  carbohydrates,  including  a- 
Lactose  Monohydrate,  D('*’>Man- 
nose,  and  D-Sorbital.  Also  added 
were  20  inorganics,  including 
Ammonium  Bromide,  Magnesium 
Hydroxide,  Potassium  Thiocyanate, 
and  Sodium  Sulfate  Anhydrous  along 
with  12  general  reagents,  including 
Benzoic  Acid  Sodium  Salt,  Inosine, 
and  Succinic  Acid  Disodium  Salt 
Hexahydrate. 

Over  250  ultra-pure  chemicals 
are  now  offered  in  the  SigmaUltra 
product  line.  As  with  all  Sigma 
products,  each  is  backed  by  readily 
available  technical  and  applications 
assistance,  sup)erior  customer 
service,  and  fast  delivery. 

Sigma  Chemical  Comi>any,  St. 
Louis,  MO 


No.  306 


Customized  Tests  for  ATP 
In  Raw  Materials 

The  measurement  of  ATP  by 
bioluminescence  is  popular  as  a 
means  of  rapidly  determining 
surface  sanitation.  When  used  in 
raw  material  testing  however, 
methods  and  reagents  often  require 
customization.  Analytical  Lumines¬ 
cence  Laboratory  offers  customized 
testing  kits  for  measuring  microbial 
ATP  in  raw  materials  with  biolumi- 
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nescence.  During  the  feasibility 
phase,  ALL  tests  actual  samples 
from  the  client’s  manufacturing 
facility.  ALL  then  assembles  a 
testing  kit,  protocol  and  instrument 
system  that  meet  the  specific 
physical  and  financial  needs  of  the 
client.  Once  the  system  is  installed 
in  the  client’s  QC  Laboratory,  All 
remains  available  to  assist  with  data 
interpretation  and  system  enhance¬ 
ments. 

Analytical  Luminescence 
Laboratory,  Ann  Arbor,  Ml 


No.  307 


Lightning  Index™ 
Proficiency  Program 
Allows  Customers  to  Itack 
Cleaning  Effectiveness 

IDEXX  Laboratories,  Inc.,  an¬ 
nounces  its  Lightning  Index 
Proficiency  Program,  which 
provides  Lightning  customers  with 
monthly  and  yearly  analyses  of  their 
test  data.  Customers  can  compare 
their  performance  with  other 
companies  in  their  industry  seg¬ 
ment  and  with  the  entire  food 
industry.  This  innovative  program  is 
free  to  LIGHTNING  users  and  helps 
them  monitor  adherence  to  SSOPs 
and  HACCP.  It’s  the  only  industry¬ 
wide  database  of  its  kind. 

Each  month,  participating  food 
processors  send  their  test  results  to 
IDEXX  Laboratories  and  then 
receive  customized  reports  of  their 
trend  data  and  aggregate  compari¬ 
sons  to  other  plants.  These  reports 
give  timely  feedback  regarding 
cleaning  effectiveness  and  help 
participants  maintain  high  cleaning 


standards  and  further  the  cause  of 
a  safe  food  supply. 

IDEXX  Laboratories,  Inc., 
Westbrook,  ME 


Reader  Service 


New  Ultra  Series  Clean-In- 
Place  Pressure  Itansmlller 

SENSOTEC  aimounces  a  new 
addition  to  the  ClP-Ultra  Series 
clean-in-place  pressure  transmitter 
family.  The  CIP-Ultra  is  now 
available  in  a  1.125"  diameter  body 
with  a  3/4"  flange  for  applications 
with  tight  space  constraints.  The 
family  also  includes  a  1.5"  diameter 
unit  with  flange  sizes  from  1  1/2"  to 
3".  These  transmitters  meet  3-A 
Sanitary  Standard  #37-01  and  are 
designed  to  satisfy  the  environmen¬ 
tal  demands  found  in  such  applica¬ 
tions  as  food  and  beverage  process¬ 
ing,  pharmaceuticals,  fine  chemi¬ 
cals,  dairy,  and  other  processes 
requiring  in  situ  equipment  cleaning. 

The  CIP-Ultra  brings  world- 
class  performance  to  the  sanitary 
process  industries; 

•  Accuracy  to  ±0. 1% 

•  Combined  thermal  errors 
(zero  and  span)  less  than 
0.01%  per  °F 

•  Pressure  response  time  less 
than  0.5  milliseconds 
•  Tracks  temperature  changes 
as  fast  as  200°F  per  minute 
•  100  times  less  sensitive  to 
orientation  errors  than 
standard  designs 
•  Secondary  containment 
exceeds  1500  psi 
•  Gage  and  absolute  pressure 
ranges  from  0-1  psi  to  0-600 
psi 


All  wetted  parts  are  made  from 
316L  stainless  steel  or  Hastelloy 
C-276  for  compatibility  with  a  wide 
variety  of  liquid  and  gas  media  such 
as  steam  and  ethylene  oxide. 
Standard  electrical  output  is  2-wire 
4-20mA  with  a  choice  of  termina¬ 
tions,  including  fully  submersible 
cable  for  special  applications. 

SENSOTEC,  Inc.,  Columbus,  OH 


No.  309 


PockelSwab,  Self 
Cnntalned  Hygiene  Test 

The  PocketSwab— a  self  con¬ 
tained,  single  service  hygiene 
test— detects  ATP  (from  food 
residues,  microorganisms,  biofilms, 
and  human  contact,  to  name  a  few) 
to  provide  a  quick  check  for 
cleaning  effectiveness  that  en¬ 
hances  overall  food  safety  in  plants 
under  GMP,  ISO9000,  and  HACCP 
programs.  The  unique  design  is 
room  temperature  stable,  and  the 
quickest  and  simplest  test  of  its 
type  in  the  market  today.  The 
PocketSwab  verifies  sanitation 
efficiency  in  less  than  45  seconds. 
PocketSwabs  may  be  analyzed 
immediately  or  swabbed  samples 
may  be  held  for  up  to  6  hours  at 
room  temperature  before  reading. 
Results  can  be  downloaded  to  PC 
spreadsheets  for  analysis. 
PocketSwabs  are  one  of  the  Lite 
Series  Tests  that  use  either  the 
Charm  II  System  or  portable  Charm 
Luminator. 

Charm  Sciences,  Malden,  MA 


No.  310 


I 

I 
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A  committee  was  formed  in 
1945  composed  of  repre¬ 
sentatives  from  the  Interna¬ 
tional  Association  of  Milk  and  Food 
Sanitarians  (LAMFES)  known  as  the 
Committee  of  Sanitary  Procedures 
(CSP).  This  committee,  along  with 
representatives  of  the  Dairy  Indus¬ 
try  Committee  (DIQ  and  the  Dairy 
and  Food  Industry  Supply  Associa¬ 
tion  (DFISA)  was  to  develop  the 
3-A  insignia.  The  symbol  was  to  be 
used  by  dairy  equipment  manufac¬ 
turers  to  identify  equipment  that 
meets  the  standards  written  and 
approved  by  the  task  forces  of  the 
3-A  Standards  Committee. 

This  newly  formed  committee 
projxwed  in  1947  the  use  of  the 
Triple  “AAA”  as  a  symbol.  It  was 
discovered,  however,  that  such  a 
symbol  had  already  been  used,  and 
had  been  registered  by  DeLaval 
Sep)arator  Company,  but  was  now 
not  in  use.  The  new  Trade  Mark  Act 
of  1946  stated  that  abandonment  of 
a  registered  trade  mark  was 
grounds  for  cancellation  after  two 
years,  if  it  had  not  been  renewed. 
Thus,  it  was  permissible  for  the 
3-A  Committee  to  develop  a  symbol 
using  the  “A”. 

In  1950  the  Committee  agreed 
that  the  symbol  would  use  the  large 
letter  “A”  upon  which  is  super 
imposed  a  small  number  “3”.  It  was 
to  be  used  in  advertising  to  inform 
prospective  buyers  of  the  sanitary 


A  SYMBOL 

by  Earl  O.  Wright 


engineering  aspects  of  the  equip¬ 
ment. 

Application  for  the  registration 
of  the  Trade  Mark  was  filed  by  The 
International  Association  of  Milk 
and  Food  Sanitarians  November  29, 
1950,  with  the  mark  being  pub¬ 
lished  in  the  official  Gazette  on 
May  27,  1952. 

Although  registration  of  the 
3-A  symbol  was  vested  in  lAMITS, 
it  became  obvious  that  control  of 
use  of  the  symbol  could  not  be 
effective  without  the  cooperation 
of  both  the  organized  fabricators 
and  users  of  the  equipment  for 
which  the  3-A  Sanitary  Standards 
had  been  written  and  adopted. 

It  thus  became  necessary  for 
the  LAMFES  Committee  on  Sanitary 
Procedures  with  members  of  the 
Dairy  Industry  Committee  to  name 
the  symbol  management  organiza¬ 
tion.  The  new  organization  was 
named  “The  3-A  Sanitary  Standards 
Symbol  Administrative  Council.” 
The  name  has  been  shortened 
colloquially  and  for  correspon¬ 
dence  to  “3-A  Symbol  Council.” 

The  first  meeting  of  the  newly 
organized  3-A  Symbol  Council  was 
held  in  conjunction  with  the  3-A 
Sanitary  Standards  Committee 
meeting  in  Bethesda,  MD  in  April 
1995  in  conjunction  with  the  3-A 
Symbol  Council  was  composed  of 
2  members  of  Technical  Commit¬ 
tee  of  DFISA,  two  members  repre¬ 


HISTORY 


senting  the  Sanitary  Standards 
Subcommittee  of  DIC,  and  four 
members  representing  lAMFES.  The 
following  officers  were  elected: 
Chairperson:  William  A.  Dean,  Jr., 
Bowman  Dairy,  Chicago,  IL;  Vice 
Chairperson:  A.  E.  Nessler,  Kraft 
Foods  Co.,  Chicago,  IL;  and  Secre¬ 
tary/Treasurer:  C.  A.  Abele, 
Diversey  Corporation,  Chicago,  IL. 

At  this  meeting  it  was  antici¬ 
pated  that  the  3-A  Symbol  CouncU 
would  be  prepared  to  function  by 
Jan.  1,  1956.  At  this  time  the  3-A 
Sanitary  Standards  Committee  with 
their  task  forces  had  written  and 
published  17  Sanitary  Standards  for 
dairy  equipment.  Nine  additional 
standards  were  being  considered. 

The  3-A  Symbol,  being  the 
property  of  LAMFES,  requested  that 
the  “3A”  trade  mark  be  transferred 
to  the  3-A  Symbol  Council  in 
February  1955.  This  transfer  was 
accepted  and  recorded  by  the  U.S. 
Patent  Office,  February  8,  1957. 
The  3-A  Sanitary  Standards  Symbol 
Administrative  Council  was  for¬ 
mally  incorporated  November  9, 
1956. 

Today  there  are  sixty  3-A 
Sanitary  Standards,  nine  accepted 
practices  and  two  Egg  3-A  Stan¬ 
dards.  Many  more  are  under 
consideration  and  will  be  added  as 
they  become  approved  and  pub¬ 
lished  by  the  3-A  Sanitary  Standards 
Committee. 
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Amendment  1  to  3-A  Sanitary  Standards 
tor  Silo-IVpe  Storage  Tanks  tor  Milk  and  Milk  Products, 

Number  22-06 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitates 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Silo-type  tank 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  specifications  or  otherwise  as  not  to  conform  to 
the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted  for  the 
joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


D9.3  A  silo  emergency  venting  sensor  shall  be 

installed  on  each  venting  device  to  indicate 
failure  or  activation.  Means  shall  be  provided  to 
test  proper  functioning  of  the  sensor.  Addition¬ 
ally,  the  entire  emergency  vent  line  shall  be 
designed  to  be  mechanically  cleaned  and  is 
considered  to  be  a  product  contact  surface. 

D19.2  The  following  additional  design  criteria  are  to  be 
met  if  the  horizontal  agitator  internals  are  to  be 
mechanically  cleaned  in  place  along  with  the 
tank  end  seal  (bearing)  and  impeller  hub. 

DI9.2.I  All  internally  wetted  surfaces  (product 
leakage  or  cleaning  solutions)  must 
meet  the  following  criteria: 


exposed.  Rotary  and  reciprocating 
gaskets  must  be  partially  exposed. 

DI9.2. 1 .2  Lip-type  seals  shall  not 
have  internal  springs. 

DI9.2. 1 .3  Tank-end  seal  surfaces 
must  unseat  mechanically  or  hydrauli¬ 
cally  to  expose  all  dynamic  surfaces 
involved  in  the  seal. 

DI9.2.I.4  Adequate  pressure  flow 
rates  to  clean  properly  must  be 
determined  by  the  manufacturer  and 
listed  plainly  for  the  user  on  an 
information  plate  attached  to  the 
agitator  and  other  written  methods. 


DI9.2. 1 . 1  The  sealing  contact 
intersection  of  all  seals  and  gaskets 
must  be  exposed  to  cleaning  solu¬ 
tions.  Static  gaskets  must  be  fully 


DI9.2. 1 .5  All  cleaning  solution  shall 
drain  completely  when  disconnected 
from  the  cleaning  solution  supply 
lines. 


This  amendment  to  3'A  Sanitary  Standards  for  Silo-Type  Storage  Tanks  for  Milk  and  Milk  Products, 
Number  22-06  is  effective  November  23, 1996. 
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Amendment  1  to  3-A  Sanitary  Standards 
for  Air  or  Hydrauiicaiiy  Driven  Diaphragm  Pumps 
for  iWiik  and  Miik  Products,  Number  44-01 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Diaphragm 
pump  specifications  heretofore  or  hereafter  develojKd  which  so  differ  in  design,  materials,  and  fabrication  or 
otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or 
better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIG  at  any  time.  NOTE:  Use  current 
revisions  or  editions  of  all  referenced  documents  cited  herein. 

New  Title:  3-A  Sanitary  Standards  for  Air,  Hydraulically,  or  Mechanically  Driven  Diaphragm  Pumps  for  Milk 
and  Milk  Products 


A1  These  standards  cover  the  sanitary  aspects  of  air, 
hydraulically,  or  mechanically  driven  diaphragm 
pumps  for  milk  and  milk  products. 

B4  Air  Driven-Type  Pumps:  Shall  mean  those  that 
apply  compressed  air  directly  to  the  nonproduct 
side  of  the  diaphragm  for  the  purpose  of  driving 
the  pump. 

B5  Hydraulically  Driven-Type  Pumps:  Shall  mean 
those  that  apply  hydraulic  fluid  directly  to  the 
nonproduct  side  of  the  diaphragm  for  the  purpose 
of  driving  the  pump. 

B6  Mechanically  Driven-Type  Pumps:  Shall  mean 
those  that  have  the  nonproduct  side  of  the  dia¬ 
phragm  open  to  the  atmosphere  at  all  times  and 
use  a  mechanical  shaft  directly  connected  to  the 
diaphragm  for  the  purpose  of  driving  the  pump. 

D9. 1  The  chamber  on  the  nonproduct  side  of  a 
mechanically  driven  diaphragm  pump  shall 
have  one  or  more  1/2  in.  (12.7  mm) 
unobstructed  openings  to  the  atmosphere, 
located  so  one  hole  will  be  at  the  lowest 
point  for  detection  of  leakage,  except  that: 

D9. 1 . 1  The  unobstructed  opening  is  not 
necessary  if  a  leak  detection 
system  complying  with  D9.2,  D9.4, 
and  D9.5  is  provided. 


D9.2  The  chamber(s)  on  the  nonproduct  side(s) 
of  a  mechanically  driven  diaphragm  pump, 
equipped  with  a  leak  detection  system  in 
lieu  of  unobstructed  openings,  shall  be 
provided  with  a  means  of  detecting  a  leak 
in  the  diaphragm.  A  detection  system 
capable  of  sensing  the  presence  of  liquid 
and  stopping  the  pump  shaU  be  installed  in 
the  nonproduct  chamber(s)  of  the  pump. 

D9.3  Hydraulically  driven  diaphragm  pumps 
shall  be  equipped  with  diaphragms  to 
provide  a  double  barrier  between  the 
product  and  the  hydraulic  system,  and  shall 
include  a  leak  detection  device  to  reliable 
sense  rupture  of  either  diaphragm.  The 
space  between  the  two  diaphragms  shall 
be  equipped  with  a  pressure-activated 
switch  or  conductivity  probe  to  immedi¬ 
ately  signal  diaphragm  rupture  by  contaa 
closure  and  to  stop  the  pump  motor. 

D9.4  The  manufacturer  shall  provide  a  failsafe 
leak  detection  system  which  will  make  the 
pump  stop  whenever  liquid  is  sensed  on 
the  nonproduct  side  of  the  diaphragm,  or 
pressure  rise  or  change  in  conductivity  is 
sensed  in  the  intermediate  siiace  or  the 
leak  detection  system  fails.  This  criterion  is 
not  required  for  mechanically  driven 
diaphragm  pumps  which  are  provided  with 
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properiy  positioned  openings  for  the 
detection  of  leakage  as  specified  in  D9. 1 . 

D9.5  The  leak  detection  apparatus  shall  be  easily 
tested  independently,  or  verified  on  the 
pump  while  the  pump  is  in  operation.  One 
test  method  for  pneumatic  pumps  is  to 
submeige  the  detector  probefs)  in  a 
conductive  fluid  such  as  water  to  deter¬ 
mine  that  the  dump  does  stop.  In  the  case 
of  a  hydraulically-driven  diaphragm  pump, 


pressure  can  be  applied  to  the  monitoring 
chamber  via  the  hose  barb  to  test  the 
pressure-activated  switch  for  shutdown 
signal  or  the  conductivity  probe  apparatus 
may  be  tested  independently  via  a  test 
switch  on  the  probe.  This  criterion  is  not 
required  for  mechanically  driven  dia¬ 
phragm  pumps  which  are  provided  with 
prof)erly  positioned  openings  for  the 
detection  of  leakage  as  specified  in  D9.1. 


This  amendment  to  3-A  Sanitary  Standards  for  Air  or  Hydraulically  Driven  Diaphragm  Pumps  for  Milk 
and  Milk  Products,  Number  44-01  is  effective  November  24, 1996. 


Amendment  1  te  3-A  Accepted  Practices  for  a  Method 
of  Producing  Steam  of  Cuiinary  Quaiify, 
Number  609-01 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Silo-type  tank 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  specifications  or  otherwise  as  not  to  conform  to 
the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted  for  the 
joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOlh:  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


D2.4  A  sanitary  check  valve  meeting  the  applicable 
provisions  in  3-A  Sanitary  Standards  for  Vacuum 
Breakers  and  Check  Valves  for  Milk  and  Milk 
Products,  Number  58-,  except  that  the  steam 
side  connection  may  be  threaded. 


This  Amendment  to  3'A  Accepted  Practices  for  a 
Method  of  Producing  Steam  of  Culinary  Quality, 
Number  609-01  is  effective  November  22, 1996. 
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Amendment  4  to  3-A  Sanitary  Standards 
for  Diaphragm-IVpe  Valves  for  Milk  and  Milk  Products, 

Number  54-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 

It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Diaphragm-type 
valves  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not  to 
conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submit¬ 
ted  for  the  joint  consideration  of  the  LAMFES,  USPHS,  and  DIG  at  any  time.  NOTE:  Use  current  revisions  or  editions 
of  all  referenced  documents  cited  herein. 


B3  Surface  Modification' 

B3.1  Surface  Treatments:  Shall  mean  a  process 

whereby  chemical  compositions  or  mechanical 
properties  of  the  existing  surface  are  altered. 
There  is  no  appreciable,  typically  less  than 
1  nm,  build-up  of  new  material  or  removal  of 
existing  material. 

B3 . 1 . 1  Surface  treatments  include : 

1.  Mechanical  (polishing) 

2.  Electropolishing 

B3.2  Coatings:  Shall  mean  the  results  of  a  process 

where  a  different  material  is  deposited  to  create 
a  new  surface.  There  is  appreciable,  typically 
more  than  1  pm,  build-up  of  new  material. 

B3.2.1  Electrodeposition:  Shall  mean  coated  with 

chromium  or  nickel  to  a  specific  dimension  or 
processed  to  a  sjjecific  dimension  after  coating.'^ 

Gl.l  Valve  bodies  made  of  the  materials  provided  for 
in  G1  may  have  their  product  contact  surfaces 
modified  by  surface  treatment  or  coating(s). 

G1 .2  Valve  bodies  may  also  be  made  of  other  non¬ 
toxic  structurally  suitable  metals  that  have  their 
product  contact  surfaces  modified  by  surface 
coatings. 


D2  Coatings 

D2. 1  The  minimum  thickness  of  electrodeposited 

coatings  shall  not  be  less  than  0.0002  in.  (0.005 
mm)  for  all  product  contact  surfaces  when 
used  on  stainless  steel.  When  these  surfaces  are 
other  than  stainless  steel,  the  minimum  thick¬ 
ness  of  electrodeposited  coatings  shall  not  be 
less  than  0.002  in.  (0.05  mm). 

G  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as 
obtained  with  silicon  carbide  properly  applied 
on  stainless  steel  sheets  is  considered  in  com¬ 
pliance  with  the  requirements  of  Section  D1 
herein.  A  maximum  of  32  pin.  (0.80  pm), 

when  measured  according  to  the  recommenda¬ 
tions  in  American  National  Standards  Institute 
(ANSD/American  Society  of  Mechanical  Engi¬ 
neers  (ASMEy  B46.1  -  Surface  Texture,  is 
considered  to  be  equivalent  to  a  No.  4  finish. 

These  amendments  to  3-A  Sanitary  Standards  for 
Diaphr^m-Type  Valves  for  Milk  and  Milk  Prod¬ 
ucts,  Number  54-00  as  last  amended  11/95  are 
effective  November  22, 1996. 


'Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume  137(1), 
January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification"  by  F.  A  Smidt,  p.  61.  ASM 
International,  Materials  Park,  OH  44073  (216)  338-5151. 

^Federal  Specification  iiQQ-C-320B  for  Chromium  Plating  (Electrodeposited),  June  1954  with  Amendment  4  on  April 
10,  1987.  Federal  Specification  ilQQ-N-290A  for  Nickel  Plating  (Electrodeposited),  November  12,  1971.  Available  from 
the  General  Services  Administration,  Federal  Supply  Services  Bureau,  Specification  Section,  470  East  L’Enfant  Plaza, 
Suite  8100,  Washington,  D  C.  20407(202)  755-0325. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392  (212) 
705-7722. 
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Amendment  2  to  3-A  Sanitary  Standards 
for  Boot  Seal-type  Valves  for  Milk  and  Milk  Products, 
Number  55-00  as  Amended 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Boot  seal-type 
valves  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not  to 
conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submit¬ 
ted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions 
of  all  referenced  documents  cited  herein. 


B3  Surface  Modification 

B3.1  Surface  Treatments:  Shall  mean  a  process 

whereby  chemical  compositions  or  mechani¬ 
cal  properties  of  the  existing  surface  are 
altered.  There  is  no  appreciable,  typically  less 
than  1  pm,  build-up  of  new  material  or 
removal  of  existing  material. 

B3 . 1 . 1  Surface  treatments  include : 

1.  Mechanical  (polishing) 

2.  Electropolishing 

B3.2  Coatings:  Shall  mean  the  results  of  a  process 
where  a  different  material  is  deposited  to 
create  a  new  surface.  There  is  appreciable, 
typically  more  than  1  pm,  build-up  of  new 
material. 

B3.2.1  Electrodeposition:  Shall  mean  coated  with 
chromium  or  nickel  to  a  specific  dimension 
or  processed  to  a  specific  dimension  after 
coating.' 

Cl .  1  Parts  made  of  the  materials  provided  for  in 

Cl  may  have  their  product  contact  surfaces 
modified  by  surface  treatments  or  coatings. 

Cl  .2  Parts  may  also  be  made  of  other  nontoxic 

structurally  suitable  metals  that  have  their 
product  contact  surfaces  modified  by  surface 
coatings. 


D2  Coatings 

D2.1  The  minimum  thickness  of  electrodeposited 

coatings  shall  not  be  less  than  0.0002  in. 
(0.(X)5  mm)  for  all  product  contact  surfaces 
when  used  on  stainless  steel.  When  these  surf¬ 
aces  are  other  than  stainless  steel,  the  mini¬ 
mum  thickness  of  electrodeposited  coatings 
shall  not  be  less  than  0.002  in.  (0.05  mm). 

G  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better 
as  obtained  with  silicon  carbide,  properly 
applied  stainless  steel  sheets,  is  considered  in 
compliance  with  the  requirements  of  Section 
D1  herein.  A  maximum  of  32  pin.  (0.80 
pm),  when  measured  according  to  the 
recommendations  in  American  National 
Standards  Institute  (ANSI)/American  Society 
of  Mechanical  Engineers  (ASME)^  B46.1  - 
Surface  Texture,  is  considered  to  be  equiva¬ 
lent  to  a  No.  4  finish. 


These  amendments  to  3-A  Sanitary  Standards  for 
Boot  Seal-Type  Valves  for  Milk  and  Milk  Products, 
Number  55-00  as  last  amended  11/95  are  effective 
November  22, 1996. 


'Federal  Specification  ifQQC-320B  for  Chromium  Plating  (Electrodeposited),  June  1954  with  Amendment  4  on  April 
10,  1987.  Federal  Specification  ltQQ-N-290A  for  Nickel  Plating  (Electrodeposited),  November  12,  1971.  Available  from 
the  General  Services  Administration,  Federal  Supply  Services  Bureau,  Specification  Section,  470  East  L  'Enfant  Plaza, 
Suite  8100,  Washington,  D  C.  20407(202)  755-0325. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392 
(212)  705-7722. 
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Amendment  2  to  3-A  Sanitary  Standards 
for  Tank  Outlet  Valves  for  Milk  and  Milk  Products, 
Number  57-00  as  Amended 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Tank  outlet 
valves  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not  to 
conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submit¬ 
ted  for  the  joint  consideration  of  the  LAMFES,  USPHS,  and  DIG  at  any  time.  NOTE:  Use  current  revisions  or  editions 
of  all  referenced  documents  cited  herein. 


B3  Surface  Modification' 

B3.1  Surface  Treatments:  Shall  mean  a  process 

whereby  chemical  compositions  or  mechanical 
properties  of  the  existing  surface  are  altered. 
There  is  no  appreciable,  typically  less  than 
1  gm,  build-up  of  new  material  or  removal  of 
existing  material. 

B3. 1 . 1  Surface  treatments  include: 

1.  Mechanical  (polishing) 

2.  Electrop>olishing 

B3.2  Coatings:  Shall  mean  the  results  of  a  process 

where  a  different  material  is  deposited  to  create 
a  new  surface.  There  is  appreciable,  typically 
more  than  1  pm,  build-up  of  new  material. 

B3.2.1  Electrodeposition:  Shall  mean  coated  with 

chromium  or  nickel  to  a  specific  dimension  or 
processed  to  a  s|)ecific  dimension  after  coating.^ 

G1 . 1  Valve  bodies  and  plug/stem  assemblies  made  of 

the  materials  provided  for  in  G1  may  have  their 
product  contact  surfaces  modified  by  surface 
treatment  or  coating(s). 

G1 .2  If  functionally  necessary  for  bodies,  plugs  and 
stems,  metal  alloys  or  metals  that  are  as  corro¬ 
sion  resistant  as  AISI  300  Series  Stainless  Steel, 
and  are  nontoxic  and  nonabsorbent  under  the 
conditions  of  intended  use  may  be  used. 


D1  Surface  Texture 

D1 . 1  All  product  contact  surfaces  shall  have  a  finish 
at  least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  be  free  of  imperfections 
such  as  pits,  folds,  and  crevices  in  the  final 
fabricated  form.  (See  Appendix,  Section  H.) 

D2  Goatings 

D2 . 1  The  minimum  thickness  of  electrodejxjsited 

coatings  shall  not  be  less  than  0.0002  in.  (0.005 
mm)  for  all  product  contact  siufaces  when 
used  on  stainless  steel.  When  these  surfaces  are 
other  than  stainless  steel,  the  minimum  thick¬ 
ness  of  electrodeposited  coatings  shall  not  be 
less  than  0.002  in.  (0.05  mm). 

H  PRODUGT  GONTACT  SURFAGE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as 
obtained  with  silicon  carbide  properly  applied 
on  stainless  steel  sheets  is  considered  in 
compliance  with  the  requirements  of  Section 
D1  herein.  A  maximum  of  32  pin.  (0.80  pm), 
when  measured  according  to  the  recommenda¬ 
tions  in  American  National  Standards  Institute 
(ANSO/American  Society  of  Mechanical  Engi¬ 
neers  (ASMEy  B46.1  -  Surface  Texture,  is 
considered  to  be  equivalent  to  a  No.  4  finish. 


The  amendments  to  3-A  Sanitary  Standards  for  Tank  Outlet  Valves  for  Milk  and  Milk  Products,  Number 
57-00  as  Amended  11/95  are  effective  November  22, 1996. 
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‘Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume  137(1), 
January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification”  by  F.  A  Smidt,  p.  61.  ASM 
International,  Materials  Park,  OH  44073  (216)  338-5151. 

^Federal  Specification  ltQQ-C-320B  for  Chromium  Plating  (Electrodeposited),  June  1954  with  Amendment  4  on  April 
10,  1987.  Federal  Specification  11QQ-N-290A  for  Nickel  Plating  (Electrodeposited),  November  12,  1971.  Available  from 
the  General  Services  Administration,  Federal  Supply  Services  Bureau,  Specification  Section,  470  EastL’Enfant  Plaza, 
Suite  8100,  Washington,  D  C.  20407(202)  755-0325. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392  (212) 
705-7722. 


QMI  PRODUCTS  ARE  ESSENTIALTOOLS 
FOR  AN  EFFECTIVE  HACCP  SYSTEM 


THE 

PROBLEM 


THE 

SOLUTION 


QM!  Aseptic  Transfer  System  QMI  Aseptic  Sampling  System 


With  its  patented  products,  QMI  has  extremely  effective 
tools  for  the  threat  of  contamination.  More  importantly, 
QMI  goes  a  long  way  to  help  avoid  an  even  bigger 
threat- the  threat  of  product  recall  due  to  spoiled  or  unsafe 
products. 

■  With  the  QMI  Aseptic  Transfer  System,  you  can  elimi¬ 
nate  the  hazard  of  contamination  during  inoculation  of 
yogurt,  cheese,  culture,  buttermilk  or  other  fermented 
products,  necessary  for  an  effective  HACCP  program. 

■  With  the  QMI  Aseptic  Sampling  System,  you  can 
identify  sources  of  contamination  and  effectively  doc¬ 
ument  process  control,  essential  for  an  effective 
HACCP  program. 

Don’t  take  chances.  Take  action  against  contamina¬ 
tion.  Get  all  the  facts  on  our  Aseptic  Sampling  and 
Transfer  Systems  now. 


QMI 


ASEPTIC 

TRANSFER  SYSTEMS 


FOOD  AND  DAIRY  QUALITY  MANAGEMENT,  INC 

245  E.  SIXTH  STREET,  ST.  PAUL,  MN  55101 
PHONE  612-228-0474  FAX  612-291-9179 


QMI  Products  are  protected  by  the  following  U.S.  Patents  (4,94 1, 5 17;  5.086,813;  5.1 19.473).  Manufactured  under  License  from  Galloway 
Company.  Neenah.  Wl  USA.  Photographs  of  bacteria  supplied  by  Dr.  Edmund  Zottola  of  the  University  of  Minnesota.  St.  Paul,  MN. 
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Amendment  1  to  3-A  Sanitary  Standards 
for  Hose  Assemblies  tor  Milk  and  Milk  Products, 
Number  62-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3'A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Hose  assembly 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  specifications  or  otherwise  as  not  to  conform  to 
the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted  for  the 
joint  consideration  of  the  LAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


B7  Substantially  Flush:  Shall  mean  mating  surfaces 
or  other  juxtaposed  surfaces  shall  be  within  1/32 
in.  (0.794  mm). 

D2.3  The  mating  surfaces  of  the  sanitary  coupling  to  a 
sanitary  fitting  shall  produce  a  substantially  flush 
interior  joint. 

D6  All  sanitary  fittings  and  connections  shall  conform 
with  the  3-A  Sanitary  Standards  for  Sanitary 
Fittings  for  Milk  and  Milk  Products,  Number  63-. 

D7  Metal  tubing  to  be  used  in  hose  assemblies  shall 
conform  to  the  applicable  provisions  of  the  3-A 


Sanitary  Standards  for  Polished  Metal  Tubing  for 
Dairy  Products,  Number  33-. 

D8.4  Gasket  grooves  or  gasket  retaining  grooves  in 
product  contact  surfaces  for  removable  gaskets 
shall  not  exceed  1/4  in.  (6.35  mm)  in  depth  or  be 
less  than  1/4  in.  (6.35  mm)  wide,  except  those 
for  standard  Orings  smaller  than  1/4  in.  (6.35 
mm)  and  those  provided  for  in  Section  D6. 

D9.1  All  internal  angles  of  less  than  135°  on  product 
contact  surfaces  shall  have  radii  of  not  less  than 
1/4  in.  (6.35  mm),  except  that: 


These  Amendments  to  3-A  Sanitary  Standards  for  Hose  Assemblies  for  Milk  and  Milk  Products,  Number 
62-00  shall  become  effective  November  23, 1996. 
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Amendment  2  to  3-A  Sanitary  Standards 
for  Hose  Assemblies  for  Milk  and  Milk  Products, 
Number  62-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Hose  assembly 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  specifications  or  otherwise  as  not  to  conform  to 
the  foUowing  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted  for  the 
joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE;  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


Cl  .2. 1  Hose  material  shall  meet  the  requirements  D2.2  Hose  assemblies  shall  have  an  inside  diameter 

of  class  I,  class  II,  class  III,  and  class  IV  found  1.00  in.  (25  mm)  or  larger, 

in  the  above  referenced  3-A  Sanitary  Standards. 


These  amendments  to  3-A  Sanitary  Standards  for  Hose  Assemblies  for  Milk  and  Milk  Products,  Number 
62-00  are  effective  November  22, 1996. 
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Amendment  1  to  3-A  Sanitary  Standards 
for  Sanitary  Fittings  for  tMiik  and  tWiik  Products, 
Number  63-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Sanitary  fitting 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  specifications  or  otherwise  as  not  to  conform  to 
the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted  for  the 
joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


B5  Substantially  Flush:  Shall  mean  mating 

surfaces  or  other  juxtaposed  surfaces  shall  be 
within  1/32  in.  (0.794  mm). 

D4  Product  contact  surfaces  of  fittings  that  are  to 
be  mechanically  cleaned  shall  be  so  designed 
and  shall  use  gaskets  that  can  be  self-centered. 


DIO  Tolerances  for  mating  faces  on  sanitary  fittings 
shall  not  exceed  those  shown  in  Table-2.  (See 
Appendix,  Section  H2.) 

D1 2. 1  All  internal  angles  of  less  than  1 35°  on  product 
contact  surfaces  shall  have  radii  of  not  less 
than  1/8  in.  (3.18  mm),  except  that; 


H2  TABLE  2  -  Tolerances  for  Mating  Faces  on  Nonpermanent  Sanitary  Fittings 


Noalaal  DiasMler 

ID-ia. 

Tolcraacc 

1/4 

0.1S2 

aO.OOS 

3/8 

axn 

±0.005 

1/2 

0J70 

±0.005 

3/4 

0.620 

±0.005 

1 

0.870 

±0.005 

1  1/2 

1.370 

±0.005 

2 

1.870 

±0.005 

21/2 

2.370 

±0.005 

3 

2.S10 

±0.005 

4 

3.834 

±0.005 

6 

5.7t2 

±0.013 

8 

7.782 

±0.016 

10 

9.732 

±0.016 

12 

11.732 

±0.016 

‘Far  special  coaMcratioai  ai  provided  far  ia  Sccdoa  E,  aNcraadvc 
iateraal  diaacten  arc  pcraUlt^,  provided  the  ialcraal  diaaeten  af 
aadoi  larCMCt  are  cqaivaIcBt  aad  coapiy  willi  laleraacei  at  ikawa. 


NOVEMBER  1996  -  Dairy,  Food  and  Environmenlal  Sonitatioa  785 


I  DIAGRAMS 

Delete  drawings  3-A  63-00-02  through  and  including  3-A  63-00-13. 

Retain  3-A  Drawing  Number  63-00-01  -  General  Purpose  Acme  Threads  Class  2G. 


3-A  63-01-01:  General  Purpose  Acme  Threads  Class  2G 


EXTERNAL  THREAD  DIMENSIONS  INTERNAL  THREAD  DIMENSIONS 


These  amendments  to  3'A  Sanitary  Standards  for  Sanitary  Fittings  for  Milk  and  Milk  Products,  Number 
63-00  are  effective  November  23, 1996. 
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Rescinding  Amendments  to  E-3-A  Sanitary  Standards 
for  Liquid  Egg  Products  Cooting  and  Hotding  Tanks, 

Humber  E-1300 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Department  of  Agriculture 
Poultry  and  Egg  Institute  of  America 
Dairy  and  Food  Industries  Supply  Association 

In  accordance  with  the  action  of  the  3-A  Sanitary  Subsequent  to  the  effective  date,  the  E-3-A  Sanitary 

Standards  Committees  as  recorded  in  the  minutes  for  Standards  for  Liquid  Egg  Produas  Cooling  and  Holding 
May  24,  1996,  the  E-3-A  Sanitary  Standards  for  Uquid  Tanks,  Number  E-1 300  wiU  become  nuU  and  void. 

Egg  Products  Cooling  and  Holding  Tanks,  Number 
E-1300  are  hereby  rescinded. 


This  amendment  to  E-3-A  Sanitary  Standards  for  Liquid  Egg  Product  Cooling  and  Holding  Tanks,  Number 
E-1300  is  effective  November  20, 1996. 


Rescinding  Amendments  tn  E-3-A  Sanitary  Standards 
ter  Fitters  and  Seaters  of  Singte  Service 
Containers  for  Liquid  Egg  Products, 

Number  E-1 700 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Department  of  Agriculture 
Poultry  and  Egg  Institute  of  America 
Dairy  and  Food  Industries  Supply  Association 

In  accordance  with  the  action  of  the  3-A  Sanitary  Subsequent  to  the  effective  date,  the  E-3-A  Sanitary 

Standards  Committees  as  recorded  in  the  minutes  for  Standards  for  Fillers  and  Sealers  of  Single  Service 

May  24,  1996,  the  E-3-A  Sanitary  Standards  for  Fillers  Containers  for  Liquid  Egg  Products,  Number  E-1700  will 

and  Sealers  of  Single  Service  Containers  for  Liquid  Egg  become  null  and  void. 

Products,  Number  E-1700  are  hereby  rescinded. 


This  amendment  to  E-3-A  Sanitary  Standards  for  Fillers  and  Sealers  of  Single  Service  Containers  for 
Liquid  Egg  Products,  Number  E-1700  is  effective  November  20, 1996. 
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3-A  Sanitary  Standards  for  Centrifugal  and  Positive  Rotary  Pumps 
for  Pumping  Cleaning  and  Sanitizing  Solutions, 

Number  47-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  LAMFES,  USPHS  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary  Stan¬ 
dards  program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Solution  pump 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  material,  construction,  or  otherwise,  as 
not  to  conform  with  the  following  standards,  but  which  in  the  manufacturer’s  or  fabricator’s  opinion  are  equivalent 
or  better  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS  and  DIC  at  any  time.  NOTE:  Use 
current  revisions  or  editions  of  all  referenced  documents  cited  herein. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects  of 

centrifugal  and  positive  rotary  pumps  which 
are  used  solely  for  the  supply,  recirculation, 
and  return  of  cleaning  and/or  sanitizing 
solutions,  except  those  pumps  used  to 
supply  concentrated  cleaning  and/or  sanitiz¬ 
ing  materials  to  the  point  of  use.  When  these 
pumps  are  used  for  initial  product  contact 
surface  rinses,  these  rinses  shall  not  be 
recirculated.  These  pumps  may  be  used  in 
CIP  and  COP  applications. 

A2  In  order  to  conform  to  these  3-A  Sanitary 

Standards,  centrifugal  and  positive  rotary  CIP 
or  COP  pumps  shall  comply  with  the  follow¬ 
ing  design,  materials,  and  fabrication  criteria. 

B  DEFESmONS 

B1  Cleaning  and  Sanitizing  Solutions:  Shall 

mean  the  chemical  detergent  solutions, 
sanitizing  solutions,  and  water  rinses. 

B2  Surfaces 

B2. 1  Solution  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  exclusively  to 
the  solution  and  surfaces  from  which  liquids 
may  drain,  drop,  or  be  drawn  into  the 
cleaning  and  sanitizing  solutions. 

B2.2  Nonsolution  Contact  Surfaces:  Shall  mean  all 

other  exposed  surfaces. 


B3  Suface  Modification’:  Shall  mean  the 

process  of  applying  a  “surface  treatment”  or 
“coating”  that  enhances  and  improves  the 
tribology  (phenomenon  of  wear,  lubrication, 
and  friction  of  the  parent  material). 

B3.1  Surface  Treatments:  Shall  mean  a  process 

whereby  chemical  compositions  or  mechani¬ 
cal  properties  of  the  existing  surfaces  are 
altered.  There  is  no  appreciable,  typically  less 
than  1  pm,  build-up  of  new  material. 

B3 . 1 . 1  Surface  treatments  include: 

1.  Mechanical  (shot  peening^  glass  bead¬ 
ing,  polishing) 

2.  Thermal  (surface  hardening  laser, 
electron  beam) 

3.  Diffusion  (carburizing,  nitriding) 

4.  Chemical  (etching,  oxidation) 

5.  Ion  Implantation 

B3.2  Coatings:  Shall  mean  the  results  of  a  process 
where  a  different  material  is  deposited  to 
create  a  new  surface.  There  is  appreciable, 
typically  more  than  1  pm,  build-up  of  new 
material. 

B3.2.1  Coating  processes  include: 

1.  Chemical  (conversion  coatings) 

2.  Electrodeposition^ 

3.  Spraying  (pneumatic,  flame,  plasma,  arc 
spray) 

4.  Physical  Vapor  De|X}sition 

5.  Chemical  Vapor  Deposition 
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B4  Cleaning 

B4. 1  Mechanical  Cleaning  or  Mechanically 

Cleaned:  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation  or  flowing  chemical 
detergent  solutions  and  water  rinses  onto  and 
over  the  surfaces  to  be  cleaned  by  mechani¬ 
cal  means  in  equipment  or  systems  specifi¬ 
cally  designed  for  this  purpose. 

B4.2  Manual  (COP)  Cleaning:  Shall  mean  soil 

removal  when  the  equipment  is  partially  or 
totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses 
with  the  assistance  of  one  or  a  combination 
of  brushes,  nonmetallic  scouring  pads  and 
scrapers,  high  or  low  pressure  hoses  and 
tanks(s)  which  may  be  fitted  with  recirculat¬ 
ing  pump(s)  and  with  all  cleaning  aids 
manipulated  by  hand. 

B5  Simple  Hand  Tools:  Shall  mean  implements 

normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench, 
or  hammer. 

B6  Substantially  Flush:  Shall  mean  mating 

surfaces  or  other  juxtaposed  surfaces  shall 
be  within  1/32  in.  (0.794  mm). 

B7  Readily  or  Easily  Removable:  Shall  mean 

quickly  separated  from  the  equipment. 

B8  Easily  or  Readily  Accessible:  Shall  mean  a 

location  which  can  be  safely  reached  by  an 
employee  from  the  floor,  platform,  or  other 
permanent  work  area. 

C  MATERIALS 

Cl  Metals 

Cl .  1  Solution  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(AISI)  300  Series'*  or  corresponding  Alloy  Cast 
Institute  (ACI)  typ>es^  (See  Appendix,  Section 
El),  or  metal  which  under  conditions  of 
intended  use  is  at  least  as  corrosion  resistant 
as  stainless  steel  of  the  foregoing  types,  and  is 
nontoxic  and  nonabsorbent,  except  that: 

Cl. 2  Rotors,  shafts,  seals,  rotor  and  impeller 

retaining  devices,  and  housings  may  also  be 
made  of  a  metal  or  an  alloy  that  is  as  corro¬ 
sion  resistant  as  AISI  300  Series  Stainless  Steel 
and  is  nontoxic  and  nonabsorbent  under  the 
conditions  of  intended  use.  (See  Appendix, 
Section  E5.) 

Cl  .3  Solution  contact  surfaces  made  of  the 
materials  provided  for  in  C  1.1  may  be 
modified  by  surface  treatment  or  coating(s). 

C2  Surface  Modification  Materials 

C2.1  Surface  modification  materials  that  become  a 

part  of  the  parent  material  on  solution 


contact  surfaces  shall  comply  with  the 
appropriate  provisions  of  one  or  more  of  the 
following: 

C2. 1 . 1  FDA  Regulation  21  CFR  175  Subpart  C«, 

Substances  for  Use  as  Components  of  Coat¬ 
ings. 

C2.1.2  FDA  Regulation  21  CFR  177  Subpart  B**, 

Substances  for  Use  as  Basic  Components  of 
Single  and  Repeated  Use  Food  Contact 
Surfaces. 

C2.1.3  FDA  Regulation  21  CFR  177  Subpart  C®, 

Substances  for  Use  Only  as  Components  of 
Articles  Intended  for  Repeated  Use. 

C3  Nonmetals 

C3.1  Rubber  and  rubber-like  materials  may  be  used 

for  rotors,  stators,  liners,  gaskets,  O-rings, 
seals,  and  parts  having  the  same  functional 
purposes. 

C3 . 1 . 1  Rubber  and  rubber-like  materials  shall 

comply  with  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Multiple-Use 
Rubber  and  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equip¬ 
ment,  Number  18-. 

C3.2  Plastic  materials  may  be  used  for  rotors, 
stators,  liners,  gaskets,  O-rings,  seals,  and 
parts  having  the  same  functional  purposes. 

C3.2. 1  Plastic  materials  shall  comply  with  the 

applicable  provisions  of  3-A  Sanitary  Stan¬ 
dards  for  Multiple-Use  Plastic  Materials  Used 
as  Product  Contact  Surfaces  for  Dairy  Equip¬ 
ment,  Number  20-. 

C3.3  Rubber  and  rubber-like  materials  and  plastic 
materials  having  solution  contact  surfaces 
shall  be  of  such  composition  as  to  retain  their 
surface  and  conformational  characteristics 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment. 

C3.4  The  final  bond  and  residual  adhesive,  if  used, 
on  bonded  ceramic  and  on  bonded  rubber 
and  rubber-like  materials  and  on  bonded 
plastic  materials  shall  be  nontoxic^. 

C3.5  Where  materials  having  certain  inherent 

functional  purposes  are  required  for  specific 
application,  such  as  seals,  carbon  and/or 
ceramic  materials  may  be  used.  Carbon  and/ 
or  ceramic  materials  shall  be  inert,  nonpo- 
rous,  nontoxic,  nonabsorbent,  insoluble,  and 
resistant  to  scratching,  scoring,  and  distortion 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment.  These 
materials  must  meet  the  requirements  of  C2 
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or  be  generally  recognized  as  safe  (GRAS)  by 
the  FDA. 

C4  Nonsolution  Contact  Surfaces 

C4.1  All  nonsolution  contact  surfaces  shall  be  of 

corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere.  All  nonsolution 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  solution  contact  and 
nonsolution  contact  surfaces  shall  not  be 
painted. 

D  FABRICATION 

D1  Surface  Finish 

D1 . 1  All  solution  contact  surfaces  shall  have  a 

finish  at  least  as  smooth  as  a  No.  4  ground 
fmish  on  stainless  steel  sheets  and  be  free  of 
imperfections  such  as  pits,  folds,  and  crev¬ 
ices  in  the  final  fabricated  form  (See  Appen¬ 
dix,  Section  E2),  except  for  those  of  castings 
for  CIP/COP  pumps. 

Dl.1.1  A  No.  2B  finish  may  be  used  for  solution 
contact  surfaces. 

Dl.1.2  The  solution  contact  surfaces  of  castings  for 
solution  pumps  shall  be  at  least  as  smooth  as 
scales  for  investment  casting  on  the  GAR  C-9- 
200  Cast  Microfinish  Comparator,*  and 
relatively  free  of  pits,  folds,  and  crevices  in 
the  final  fabricated  form.  (See  Appendix, 
Section  E3.) 

D2  Permanent  Joints 

D2.1  All  permanent  joints  in  metallic  solution 

contact  surfaces  shall  be  continuously 
welded.  Welded  areas  on  solution  contact 
surfaces  shall  be  at  least  as  smooth  as  a  No.  4 
ground  finish  on  stainless  steel  sheets,  and  be 
free  of  imperfections  such  as  pits,  folds,  and 
crevices  when  in  the  final  fabricated  form. 

D3  Coatings 

D3.1  Coatings,  if  used,  shall  be  free  from  surface 
delamination,  pitting,  flaking,  spalling, 
blistering,  and  distortion  when  exposed  to 
the  conditions  encountered  in  the  environ¬ 
ment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment. 

D3.2  The  minimum  thickness  of  electrodeposited 

coatings  shall  not  be  less  than  0.0002  in. 
(0.005  mm)  for  all  solution  contact  surfaces 
when  used  on  stainless  steel. 

D3.3  Ceramic  materials  used  as  coatings  shall  be  at 
least  0.003  in.  (0.08  mm)  thick. 

D3.4  Plastic  materials,  when  used  as  a  coating, 

shall  be  at  least  0.005  in.  (0.125  mm)  thick. 


D4  Cleaning 

D4. 1  Centrifugal  and  positive  rotary  CIP/COP 

pumps  shall  be  designed  so  that  the  solution 
contact  surfaces  of  the  pump  and  all 
nonremoved  appurtenances  thereto  can  be 
mechanically  cleaned  and  are  easily  acces¬ 
sible  and  readily  removable  for  inspection. 

D5  Draining 

D5.1  All  solution  contact  surfaces  shall  be 

drainable  when  disassembled. 

D6  Fittings 

E>6.1  All  sanitary  fittings  and  connections  shall 

conform  with  those  applicable  provisions  of 
the  3'A  Sanitary  Standards  for  Sanitary  Fittings 
for  Milk  and  Milk  Products,  Number  63-. 

D7  Seals 

D7. 1  The  shaft  seal(s)  shall  be  sanitary  in  design 
with  all  solution  contact  parts  demountable 
and  accessible  for  inspection  or  cleaning,  and 
shall  not  be  of  the  packing  type. 

D8  (baskets 

D8.1  Gaskets  having  a  solution  contact  surface 

shall  be  removable  or  bonded. 

D8.2  Grooves  in  gaskets  shall  be  no  deeper  than 

their  width. 

D8.3  Gasket  retaining  grooves  in  solution  contact 

surfaces  for  removable  gaskets  shall  not 
exceed  1/4  in.  (6.35  mm)  in  depth  or  be  less 
than  1/4  in.  (6.35  mm)  wide  except  those  for 
standard  O-rings  smaller  than  1/4  in.  (6.35 
mm),  and  those  provided  for  in  Section  D6.1. 

D8.4  Gaskets,  when  used,  shall  be  self-positioning 
and  form  a  substantially  flush  interior  joint. 

D9  Radii 

D9.1  All  internal  angles  of  less  than  135°  on 

solution  contact  surfaces  shall  have  radii  of 
not  less  than  1/8  in.  (3.18  mm)  except  that: 

D9. 1 . 1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons, 
such  as  those  in  seal  components  and  rotors 
to  body  clearance  areas.  In  no  case  shall 
such  radii  be  less  than  1/32  in.  (0.794  mm). 

D9. 1 .2  The  radii  in  grooves  in  gaskets  or  gasket 

retaining  grooves  shall  be  not  less  than  1/16 
in.  (1.59  nun)  except  those  for  standard  1/4 
in.  (6.35  mm)  O-rings,  and  those  provided  for 
in  Section  D6.1. 

D9. 1 .3  Radii  in  standard  O-ring  grooves  shall  be  as 

specified  in  Appendix  E4. 

D9. 1 .4  Radii  in  nonstandard  O-ring  grooves  shall  be 

that  radius  closest  to  a  standard  O-ring  as 
specified  in  Appendix  E4. 
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DIO  Springs 

DIO.  1  Coil  springs  having  solution  contact  surfaces 

shall  have  at  least  3/32  in.  (2  mm)  openings 
between  coils,  including  the  ends,  when  it  is 
in  a  free  position. 

Dll  Threads 

D1 1.1  There  shall  be  no  exposed  threads  on 
solution  contact  surfaces. 

D1 1 .2  Enclosed  threads  shall  be  sealed  from  the 
solution  by  means  of  an  O-ring,  gasket,  or 
similar  type  seal,  and  shall  meet  thread 
specifications  designated  by  the  manufac¬ 
turer. 

D1 1 .3  The  rotor  or  impeller  locking  nut  shall  be  the 
enclosed  type. 

D12  Bonded  Parts 

D12.1  Pump  impellers,  rotors,  stators,  or  housings 

may  be  made  of,  covered  with,  or  bonded 
with  rubber,  rubber-like,  or  plastic  materials. 

D12.2  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  solution 
contact  surfaces  shall  be  bonded  in  a  manner 
that  the  bond  is  continuous  and  mechanically 
sound,  so  that  when  exposed  to  the  condi¬ 
tions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment  the  rubber  and  rubber-like  material 
or  the  plastic  material  does  not  separate  from 
the  base  material  to  which  it  is  bonded. 

D12.3  Components  within  seal  assemblies  may  be 

bonded  with  adhesives. 

D13  Inspectibility 

D13. 1  A  pump  shall  be  designed  that  (See  Appen¬ 

dix,  Section  E6): 

D13.1.1  The  open  area  between  the  exterior  of  the 
driver  or  gear  case  housing,  to  the  exterior 
of  the  solution  chamber  shall  be  1/2  in. 

(12  mm)  minimum  width  and  of  sufficient 
area  to  allow  unrestricted  viewing  of  the 
pump  shaft(s)  or  seal  components  at  the 
potential  leak  site.  This  area  shall  be  self- 
draining. 

D1 3. 1 .2  At  least  1/4  in.  (6  mm)  of  the  shaft(s)  exclu¬ 
sive  of  the  seal  components  shall  be  visible. 

D13.1 .3  Guards  required  by  a  safety  standard  that  will 
not  permit  accessibility  for  cleaning  and 
inspection  shall  be  designed  so  that  they  can 
be  removed  with  the  use  of  simple  hand 
tools. 

D14  Nonsolution  Contact  Surfaces 

D14.1  Nonsolution  contact  surfaces  shall  have  a 

smooth  finish  free  of  pockets  and  crevices 


and  be  readily  cleanable.  Those  surfaces  to 
be  coated  shall  be  effectively  prepared  for 
coating. 

D15  Supports 

D 1 5. 1  Baseplate  Mounted 

D1 5. 1 . 1  A  baseplate  mounted  unit  consists  of  some  or 
all  of  the  following  components: 

D15.1.1.1  Pump 
D15.1.1.2  Motor 

D15.1.1.3  Mechanical  reduction  unit  such  as  a  gearbox, 
gearhead  drive,  variable  speed  drive,  chain 
and  sprocket  system,  or  belt  or  pulley  system. 
D15.1.1.4  Pedestal 
D15.1.1.5  Coupling 
D15.1.1.6  Guard 
D15.1.1.7  Baseplate 
D15.1.1.8  Legs 

D 1 5. 1 .2  The  baseplate(s)  shall  be  constructed  of  (a) 
solid  metal  plate(s)  or  (b)  tubular  metal  that 
has  all  open  ends  sealed  by  welding. 

D15.1 .3  The  metal  shall  be  stainless  steel,  or  coated  or 
painted  mild  steel. 

D15.2  Legs 

D15.2.1  Legs,  when  used,  shall  be  adjustable  or  fixed 
with  rounded  ends  or  have  fiat  load-bearing 
feet  suitable  for  mounting  to  the  floor  and 
have  no  exposed  threads. 

D1 5.2.2  Legs  made  of  hollow  stock  shall  be  sealed. 

D1 5.2.3  Legs  shall  be  of  sufficient  length  to  provide  a 
minimum  clearance  between  the  lowest  part 
of  the  base,  pump,  motor,  or  drive  and  floor 
of  not  less  than  4  in.  (101.6  mm)  on  pumps 
with  legs  designed  to  be  fixed  to  the  floor  or 
pumps  having  a  horizontal  base  area  of  more 
than  1  ft^  (0.095  m^. 

D1 5.2.4  Legs  shall  be  of  sufficient  length  to  provide  a 
minimum  clearance  of  2  in.  (50  mm)  on 
pumps  having  a  horizontal  base  area  of  1  ft^ 
(0.095  m^  or  less  and  not  designed  to  be 
fixed  to  the  floor. 

D15.2.5  If  casters  or  wheels  are  used  they  shall  be  of 
sufficient  size  to  provide  a  clearance  between 
the  lowest  part  of  the  base  and  the  floor  of 
not  less  than  4  in.  (101.6  mm).  Casters  or 
wheels,  if  provided,  shall  be  easily  cleanable, 
durable,  and  of  a  size  that  will  permit  easy 
movement  of  the  centrifugal  or  positive 
rotary  pump. 

E  APPENDIX 

El  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
comtx>sition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  prod- 
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ucts,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl.l 
herein.  Where  welding  is  involved,  the 
carbon  content  of  the  stainless  steel  should 
not  exceed  0.08%.  The  first  reference  cited  in 
Cl.l  sets  forth  the  chemical  ranges  and  limits 
of  acceptable  stainless  steels  of  the  300 
Series.  Cast  grades  of  stainless  steel  corre¬ 
sponding  to  types  303,  304,  316,  and  316L 
are  designated  CF-I6F,  CF-8,  CF-8M,  and  CF- 
3M,  respectively.  The  chemical  compositions 
of  these  cast  grades  are  covered  by  ASTM 
specifications^  A351/A351M,  A743/A743M 
and  A744/A744M. 

E2  SOLUTION  CONTACT  SURFACE  FINISHES 

Surface  finish  equivalent  to  150  grit  or  better 
as  obtained  with  silicon  carbide,  properly 
applied  on  stainless  steel  sheets,  is  consid¬ 
ered  in  compliance  with  the  requirements  of 
Section  Dl.l  herein.  A  maximum  of  32 
pin.  (0.80  pm),  when  measured  according  to 
the  recommendations  in  American  National 


Standards  Institute  (ANSO  and  American 
Society  of  Mechanical  Engineers  (ASME) 

B46.1  -Surface  Texmre,  is  considered  to  be 
equivalent  to  a  No.  4  finish'®. 

E3  The  GAR  C-9  Scale 

E3. 1  The  GAR  C-9  Scale  is  used  to  compare  sur¬ 
face  finished  for  evaluating  surface  roughness 
of  metallic  castings.  The  GAR  C-9  Scale 
provides  a  measure  of  the  degree  of  general 
smoothness  attainable  on  alloy  castings  by 
currently  available  casting  process.  The  GAR 
C-9  Scale  consists  of  nine  RMS  surface  rough¬ 
ness  finishes  covering  a  range  of  20  pin. 
(0.51pm)  to  900  pin.  (22.9  pm).  The  average 
application  of  the  GAR  C-9  comparator  for 
investment  castings  is  the  C-20,  C-30,  and 
C40  scales  (60  pin.  to  200  pin.  RMS).  Areas 
of  transition,  such  as  chamfers,  fillets,  beads, 
etc.,  may  conform  to  the  next  roughest  scale. 
NOTE;  The  ACI/SIS  scale  is  out  of  production 
and  is  an  obsolete  scale.  The  ACI/SIS-1  scale 
previously  referenced  averages  of  200  pin. 
RMS. 


E4  O-Ring  Groove  Radii 


TABLE  1  -  Groove  Radii  Dimensions  for  Standard  O-Rings 


0>Ring  Cross  Section, 
Nominal  (AS  568") 

O-Ring  Cross  Section, 
Actual  (AS  568) 

O-Ring  Cross  Section, 
Actual  aSO  3601-1") 

Minimum  Groove 
Radius 

1/16  in. 

0.070  in. 

1.80  mm 

0.016  in.  (0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in.  (0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in.  (0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in.  (1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in.  (2  J88  mm) 
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E5  OPTIONAL  METAL  ALLOY 

E5. 1  The  following  alloys  or  metals  have  been  shown  to  be  as  corrosion  resistant  as  the  300  Series  Stainless  Steel: 


0.10 


7.00-9.00 


3.S<M.50 


0.040 


0.030 


16.00-18.00 


8.00-9.00 


0.75 


0.18-0.26  0.08-0.18 


0.07 

0.07 

0.70 

0.70 

1.00 

1.00 

0.035 

0.035 

0.03 

0.03 

5.50-17.7 

14.0-15.50 

3.60-4.60 

4.50-5.50 

0.15-0_35 

0.15-OJ5 

2.50-3Z0 

2.50-3.20 

0.05 

0.05 

Balance 

Balance 

SOCr-SONI 


0.10 


OJO 


1.00 


0.02 


0.02 


48.0-52.0 


Balance 


Metals  other  than  the  above  may  be  as 
corrosion  resistant  as  the  300  Series  Stainless 
Steel.  This  may  be  shown  when  metals  are 
tested  in  accordance  with  ASTM  G31- 
Laboratory  Immersion  Corrosion  Testing  of 
Metals  and  have  a  corrosion  rate  of  less  than 
10  mil  (250  iim)  per  year.  The  test  param¬ 


eters  such  as  the  type  of  chemical(s),  their 
concentration(s>,  and  their  temperatiire(s) 
should  be  representative  of  cleaning  and 
sanitizing  conditions  used  in  dairy  equip¬ 
ment.  Alloys  containing  lead  or  leachable 
copper  should  not  be  used. 


These  3-A  Sanitary  Standards  are  effective  November  24, 1996. 
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E6  Diagram 

This  diagram  is  intended  to  demonstrate  general  principles  only,  and  is  not  intended  to  limit  individual  ingenu¬ 
ity.  The  design  used  should  conform  with  the  sanitary  requirements  set  forth  in  these  3-A  Sanitary  Standards. 


’Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume 
137(1),  January  1990;  “Coatings  and  Coating  Practices”  by  //.  Herman,  p.  59,  “Surface  Modification”  by  P.  A 
Smidt,  p.  61.  ASM  International,  Materials  Park,  OH  44073  (216)  338-5151. 

^MIL-S-13I65C  (1),  November  1 991,  Military  Specification:  Shot  Peening  of  Metal  Parts.  Available  from  Standard¬ 
ization,  Document  Order  Desk  (Department  of  Navy),  700  Robbins  Avenue,  Building  4,  Section  D,  Philadelphia, 
PA  19111-5094  (215)  697-2179. 

^Federal  Specification  iiQQ-C-320Bfor  Chromium  Plating  (Electrodeposited),  June  1954  with  Amerulment  4  on 
April  10,  1987.  Federal  Specification  ifQQ-N-290A  for  Nickel  Plating  (Electrodeposited),  November  12,  1971. 
Available  from  the  General  Services  Administration,  Federal  Supply  Services  Bureau,  Specification  Section,  470 
East  L'Enfant  Plaza,  Suite  8100,  Washington,  DC.  20407(202)  755-0325. 

*The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  No¬ 
vember  1990,  Table  2-1,  pp.  1 7-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth 
Drive,  Warrendale,  PA  15086  (412)  776-1535. 

^Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016  (708) 
299-9160. 

^For  sale  by  the  Superintendent  of  Docurnents,  US  Government  Printing  Office,  Washington,  DC  20402(202)  783-3238 
'’Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  of  Documents,  US.  Government  Printing  Office,  Washington,  DC. 
20402  (202)  783-3238. 

^Available  from  GAR  Electroforming  Division,  Box  340,  Danbury,  CT 06813-0340  (203)  744-4300. 

^Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohoken,  PA  19428-2959.  Phone:  (610)  832-9500. 
’’’Available  from  the  American  Society  of  Mechanial  Engineers  (ASME),  345  East  47th  Street,  New  York,  NY 
10017-2392  (212)  705-7722. 

’’The  document  establishing  these  standard  dimensions  is  Aerospace  Standard  (AS)  568,  published  by  SAE,  400 
Commonwealth  Drive,  Warrendale,  PA  15086  (412)  776-4970. 

’^The  document  establishing  these  standard  dimensions  is  ISO  3601-1: 1988  (E),  published  by  the  International 
Organization  for  Standardization  (ISO),  1  Ruede  Varembe,  Case  Postale  58,  CH 1  1211,  Geneva,  Switzerland 
(41-22-734-1240). 
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3-A  Sanitary  Standards  for  Plastic  Plug-type 
Valves  for  Milk  and  Milk  Products, 
Number  52-01 


Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Plastic  plug-type 
valves  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or 
otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or 
better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current 
revisions  or  editions  of  all  referenced  documents  cited  herein. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects  of 

plastic  plug-type  valves  used  on  processing 
equipment  for  milk  or  milk  products  and  on 
equipment  and  pipelines  which  hold  or  convey 
milk  or  milk  products. 

A2  In  order  to  conform  with  these  3-A  Sanitary 

Standards,  plastic  plug-type  valves  shall  comply 
with  the  following  design,  material,  and 
fabrication  criteria. 

B  DEFINITIONS 

B1  Product:  Shall  mean  milk  and  milk  products. 

B2  Surfaces 

B2. 1  Product  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  to  the  produa  and 
surfaces  from  which  liquids  may  drain,  drop, 
diffuse,  or  be  drawn  into  the  product. 

B2.2  Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  exposed  surfaces. 

B3  Cleaning 

B3. 1  Manual  ( COP)  Cleaning:  Shall  mean  soil 

removal  when  the  equipment  is  partially  or 
totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses  with 
the  assistance  of  one  or  a  combination  of  brush¬ 
es,  nonmetallic  scouring  pads  and  scrapers, 
high  or  low  pressure  hoses  and  tank(s)  which 
may  be  fitted  with  recirculating  pump(s),  and 
with  all  cleaning  aids  manipulated  by  hand. 


C  MATERIALS 

Cl  Product  contact  surfaces  shall  be  of  plastic 

material  conforming  with  the  applicable 
provisions  of  the  3-A  Sanitary  Standards  for 
Multiple-Use  Plastic  Materials  Used  as  Product 
Contact  Surfaces  for  Dairy  Equipment,  Number 
20-,  and  shall  be  of  such  composition  to  retain 
their  surface  and  conformation  characteristics 
when  exposed  to  conditions  encountered  in 
the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment. 

C2  Rubber  and  rubber-like  materials  may  be  used 
for  Orings  and  parts  having  the  same  func¬ 
tional  purposes. 

C2. 1  Rubber  and  rubber-like  materials,  when  used 
for  the  above  specified  application(s),  shall 
conform  with  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Multiple-Use  Rubber 
and  Rubber-Like  Materials  Used  as  Product 
Contaa  Surfaces  in  Dairy  Equipment,  Number 
18-. 

C3  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere.  All  nonproduct 
contact  siufaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  product  contact  and 
nonproduct  contact  surfaces  shall  not  be 
painted. 
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D  FABRICATION 

D1  Surface  Finish 

Dl.l  All  product  contact  surfaces  shall  have  a  finish 
at  least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  be  free  of  imperfec¬ 
tions  such  as  pits,  folds,  and  crevices  in  the 
final  fabricated  form.  (See  Appendix,  Section  E.) 

D2  Cleaning  and  Inspectibility 

D2.1  Product  contact  surfaces  shall  be  easily  acces¬ 
sible  for  manual  cleaning  and  inspection  either 
when  in  an  assembled  position  or  when 
removed.  Removable  parts  shall  be  readily 
demountable. 

D3  Inlet  and  Outlet  Connections 

D3.1  All  sanitary  inlet  and  outlet  connections  shall 
conform  with  those  applicable  fabrication 
provisions  of  3-A  Sanitary  Standards  for  Fittings 
for  Milk  and  Milk  Products,  Number  63-. 

D4  Mating  Surfaces 

D4.1  The  mating  surfaces  between  the  valve  plug 

and  the  valve  body  shall  be  continuously 
tapered. 

D5  Draining 

D5.1  Product  contact  surfaces  shall  be  self-draining 

when  properly  installed. 

D6  Radii 

D6. 1  All  internal  angles  of  less  than  1 35°  on  product 
contact  surfaces  shall  have  radii  of  not  less  than 
1/8  in.  (3.18  mm),  except  that: 

D6.1.1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons,  such 
as  those  in  O-ring  grooves.  In  no  case  shall  such 
radii  be  less  than  1/32  in.  (0.794  mm). 


D6.2  The  radii  in  grooves  for  standard  1/4  in.  (6.35 
mm)  O-rings  shall  not  be  less  than  3/32  in. 
(2.381  mm)  and  for  standard  1/8  in.  (3.18  mm) 
O-rings  shall  not  be  less  than  1/32  in.  (0.794 
mm). 

D7  Threads 

D7. 1  There  shall  be  no  threads  in  contact  with  the 
product. 

D8  Nonproduct  Contact  Surfaces 

D8. 1  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices,  and 
be  readily  cleanable.  Those  surfaces  to  be 
coated  shall  be  effectively  prepared  for  coating. 

D9  Powered  Valve  Actuators 

D9.1  Valves  with  powered  actuators  shall  have  an 

open  space  of  at  least  1  in.  (25.4  mm),  clear  for 
inspection,  between  the  actuator  and  the  valve. 

D9.2  Powered  actuators  shall  be  readily  demount¬ 
able  from  the  valve  and  stem. 

APPENDIX 

E  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as 
obtained  with  silicon  carbide,  property  applied 
on  stainless  steel  sheets,  is  considered  in 
compliance  with  the  requirements  of  Section 
D1  herein.  A  maximum  of  32  pin.  (0.80  pm), 
when  measured  according  to  the  recommenda¬ 
tions  in  American  National  Standards  Institute 
(ANSI)/Amertcan  Society  of  Mechanical  Engi¬ 
neers  (ASME)^  B46.1  -Surface  Texture,  is 
considered  to  be  equivalent  to  a  No.  4  finish. 


'Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  1001 7-2392 
(212)  705-7722. 


These  standards  shall  become  effective  November  23, 1996,  at  which  time  3-A  Sanitary  Standards  for 
Fittings  Used  on  Milk  and  Milk  Products  Equipment  and  Milk  Products,  Number  52-00  (Thermoplastic 
Plug  Type  Valves)  are  rescinded  and  become  null  and  void. 
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3-A  Sanitary  Standards  tor  Shear  Mixers,  Mixers,  and  Agitators, 

Number  73-00 


Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Agitators,  mixers 
and  shear  mixers  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrica¬ 
tion  or  otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent 
or  better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use 
current  revisions  or  editions  of  all  referenced  documents  cited  herein. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects  of 
agitators,  mixers  and  shear  mixers  used  for 
combining  and/or  mixing,  either  liquids  or 
liquids  with  solid  products.  SpecificaUy  included 
are  batch  mixers  immersed  into  the  product. 
Shear  mixers,  mixers,  and  agitators  may  be  of 
the  top,  side  or  bottom  entry  types.  These 
standards  do  not  include  the  vessel  in  which  the 
agitator,  mixer  or  shear  mixer  is  used. 

A2  In  order  to  conform  with  these  3-A  Sanitary 

Standards,  shear  mixers,  mixers,  and  agitators 
shall  comply  with  the  following  design,  mate¬ 
rial,  and  fabrication  criteria. 

B  DEFINITIONS 

B1  Product:  Shall  mean  milk  and  milk  products 

with  or  without  other  edible  nondairy  ingredi¬ 
ents. 

B2  Shear  Mixers,  Mixers,  and  Agitators  (hereinaf¬ 
ter  referred  to  as  Mixing  Device):  Shall  mean 
equipment  which  blends,  disperses,  emulsifies, 
hydrates,  dissolves,  mixes  or  agitates  in  some 
form  by  immersion  into  the  product.  The 
mixing  device’s  head  components  may  consist 
of  mixing  impellers,  rotors,  stators,  propellers, 
serrated  disks,  or  a  combination  thereof. 

B3  Readily  or  Easily  Removable:  Shall  mean 

quickly  separated  from  the  equipment  with  the 
use  of  simple  hand  tools. 

B4  Simple  Hand  Toots:  Shall  mean  implements 
normally  used  by  operating  and  cleaning  per¬ 
sonnel  such  as  a  screwdriver,  wrench  or  hammer. 


B5  Surfaces 

B5. 1  Product  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  to  the  product  and 
surfaces  from  which  liquids  may  drain,  drop, 
diffuse  or  be  drawn  into  the  product. 

B5.2  Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  exposed  surfaces. 

B6  Cleaning 

B6. 1  Mechanical  Cleaning  or  Mechanically  Cleaned: 
Shall  mean  soil  removal  by  impingement, 
circulation  or  flowing  chemical  detergent 
solutions  and  water  rinses  onto  and  over  the 
surfaces  to  be  cleaned  by  mechanical  means  in 
equipment  or  systems  specifically  designed  for 
this  purpose. 

B6.2  Manual  (COP)  Oeaning:Sh3i:iimc2di  soil 

removal  when  the  equipment  is  partially  or 
totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses  with 
the  assistance  of  one  or  a  combination  of 
brushes,  nonmetallic  scouring  pads  and  scrap¬ 
ers,  high  or  low  pressure  hoses  and  tank(s) 
which  may  be  fitted  with  recirculating  pump(s), 
and  with  all  cleaning  aids  manipulated  by  hand. 

B7  Surface  Modification' 

B7. 1  Surface  Treatments:  Shall  mean  a  process 

whereby  chemical  compositions  or  mechanical 
properties  of  the  existing  surface  are  altered. 
There  is  no  appreciable,  typically  less  than  1 
pm,  build-up  of  new  material  or  removal  of 
existing  material. 
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B7.1.1  Surface  treatments  include: 

1.  Mechanical  (polishing) 

2.  Electropolishing 

C  MATERIALS 

Cl  Metals 

Cl .  1  Product  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(Also  300  Series^  or  corresponding  Alloy  Cast 
Institute  (ACO  types^  (See  Appendix,  Section  E), 
or  metal  which  under  conditions  of  intended 
use  is  at  least  as  corrosion  resistant  as  stainless 
steel  of  the  foregoing  types,  and  is  nontoxic  and 
nonabsorbent,  except  that: 

C2  Nonmetals 

C2. 1  Rubber  and  rubber-like  materials  may  be  used 

for  drip  shields,  gaskets,  O-rings,  scrapers,  seals, 
and  parts  having  the  same  functional  purposes. 

C2. 1 . 1  Rubber  and  rubber-like  materials  when  used  for 
the  above  specified  application(s)  shall  conform 
with  the  applicable  provisions  of  the  3-A 
Sanitary  Standards  for  Multiple-Use  Rubber  and 
Rubber-Like  Materials  Used  as  Product  Contact 
Surfaces  in  Dairy  Equipment,  Number  18-. 

C2.2  Plastic  materials  may  be  used  for  bearings,  drip 
shields,  gaskets,  O-rings,  scrapers,  seals,  and 
parts  having  the  same  functional  purposes. 

C2.2. 1  Plastic  materials  when  used  for  the  above 

specified  application(s)  shall  conform  with  the 
applicable  provisions  of  the  3-A  Sanitary  Stan¬ 
dards  for  Multiple-Use  Plastic  Materials  Used  as 
Product  Contact  Surfaces  for  Dairy  Equipment, 
Number  20-. 

C2.3  Rubber  and  rubber-like  materials  and  plastic 

materials  having  product  contact  surfaces  shall 
be  of  such  composition  as  to  retain  their  surface 
and  conformational  characteristics  when 
exposed  to  the  conditions  encountered  in  the 
environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment  or  sterilization. 

C2.4  The  final  bond  and  residual  adhesive,  if  used,  on 
bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  shall  be  nontoxic.^ 

C2.5  Where  materials  having  certain  inherent  func¬ 
tional  purposes  are  required  for  specific  applica¬ 
tions,  such  as  bearings,  seals  and  bushings, 
carbon,  and/or  ceramic  materials  may  be  used. 
Carbon  and/or  ceramic  materials  shall  be  inert, 
nonporous,  nontoxic,  nonabsorbent,  insoluble, 
resistant  to  scratching,  scoring,  and  distortion 
when  exposed  to  the  conditions  encountered  in 
the  environment  of  intended  use  and  in  clean¬ 
ing  and  bactericidal  treatment  or  sterilization. 

C3  In  a  processing  system  to  be  sterilized  by  heat 
and  operated  at  a  temperature  of  250°F  (121°0 
or  higher,  all  materials  having  product  contact 


surface(s)  used  in  the  construction  of  mixing 
devices  and  nonmetallic  component  parts  shall 
be  such  that  they  can  be  (1)  sterilized  by 
satiuated  steam  or  water  under  pressure  (at 
least  15.3  psig  or  106  kPa)  at  a  temperature  of  at 
least  250°F  (121°0  and  (2)  operated  at  the 
temperature  required  for  processing. 

C4  Nonproduct  Contact  Surfaces 

C4.1  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere.  All  nonproduct 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  product  contact  and 
nonproduct  contact  surfaces  shall  not  be 
painted. 

D  FABRICATION 

D1  Surface  Texture 

D1 . 1  All  product  contact  surfaces  shall  have  a  finish 

at  least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  be  free  of  imp>erfec- 
tions  such  as  pits,  folds  and  crevices  in  the  final 
fabricated  form.  (See  Appendix,  Section  F.) 

D2  Permanent  Joints 

D2.1  All  permanent  joints  in  metallic  product  contact 
surfaces  shall  be  continuously  welded,  except 
that: 

D2.1.1  In  such  cases  where  welding  is  impractical, 

press-fitting  or  shrink-fitting  may  be  employed 
where  necessary  for  essential  functional  reasons 
such  as  bushings,  pins,  and  bearings.  (See 
Appendix,  Section  G.) 

D2.2  Welding,  press-fitting,  and  shrink-fitting  shall 
produce  product  contact  surfaces  which  are  at 
least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  which  are  free  of 
imperfections  such  as  pits,  folds  and  crevices. 
(See  Appendix,  Section  F.) 

D3  Bonded  Materials 

D3. 1  Bonded  rubber  and  rubber-like  materials  and 

bonded  plastic  materials  having  product  contact 
surfaces  shall  be  bonded  in  a  manner  that  the 
bond  is  continuous  and  mechanically  soimd  so 
that  when  exposed  to  the  conditions  encoun¬ 
tered  in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment  or  steriliza¬ 
tion,  the  rubber  and  rubber-like  material  or  the 
plastic  material  does  not  separate  from  the  base 
material  to  which  it  is  bonded. 

D4  Cleaning  and  Inspectibillty 

D4.1  Mixing  devices  that  are  to  be  mechanically 

cleaned  shall  be  designed  so  that  the  product 
contact  surfaces  of  open  ring-type  bottom 
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support  guides,  mixing  device  heads,  shafts,  and 
all  nonremoved  appurtenances  thereto  can  be 
mechanically  cleaned  and  are  easily  accessible 
and  readily  removable  for  inspection. 

D4. 1 . 1  Mixing  devices  that  are  to  be  mechanically 

cleaned  shall  be  designed  so  that  the  product 
contact  surfaces  of  open  ring-type  bottom 
support  guides  can  be  mechanically  cleaned 
and  are  easily  accessible. 

D4.2  Produa  contact  surfaces  not  designed  to  be 

mechanically  cleaned  shall  be  easUy  accessible 
for  cleaning  and  inspection  either  when  in  an 
installed  position  or  when  removed.  De¬ 
mountable  parts  shall  be  readily  removable. 

D4.2.1  Slip  joints  on  shafts  which  are  located  in 
product  contact  areas  shall  be  manually 
cleaned. 

D4.2.2  Bearing  cavities  in  bottom  support  guides  of 
shafts  shall  be  manually  cleaned  or  shall  be 
designed  for  mechanical  cleaning. 

D5  Gaskets 

D5. 1  Gaskets  having  a  product  contact  surface  shall 
be  removable  or  bonded. 

D5.2  Grooves  in  gaskets  or  gasket  retaining  grooves 

in  product  contact  surfaces  for  removable 
gaskets  shall  not  exceed  1/4  in.  (6.35  mm)  in 
depth  or  be  less  than  1/4  in.  (6.35  mm)  wide 
except  those  for  standard  O-rings  smaller  than 
1/4  in.  (6.35  mm.) 

D6  Radii 

D6.  1  All  internal  angles  of  less  than  1 35°  on  prod¬ 
uct  contact  surfaces,  shall  have  radii  of  not 
less  than  1/4  in.  (6.35  mm)  except  that: 

D6.  1 . 1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons,  such 
as  those  in  stator  components,  rotor,  rotor 
blades,  serrated  disks,  stator  openings,  seal 
welding  and  seal  components.  In  no  case  shall 
such  radii  be  less  than  1/32  in.  (0.794  nun). 

D6. 1.2  No  radii  is  required  at  the  junctures  of  shrink 
or  press  fit  joints  and  flat  sealing  surfaces  due 
to  the  inherent  nature  of  these  joining  meth¬ 
ods. 

D6. 1 .3  The  radii  in  grooves  in  gaskets  or  gasket 
retaining  grooves,  shall  be  not  less  than 
1/8  in.  (3.18  nun)  except  those  for  standard 
1/4  in.  (6.35  mm)  and  smaller  O-rings. 

D6. 1 .4  Tlie  radii  in  grooves  for  standard  1/4  in.  (6.35 
mm)  O-rings  shall  not  be  less  than  3/32  in. 
(2.38  nun)  and  for  standard  1/8  in.  (3.18  nun) 
O-rings  shall  be  not  less  than  1/32  in.  (0.794 
mm). 


D6.1.5  The  minimum  radii  for  fillets  of  welds  in 

product  contact  surfaces  shall  be  not  less  than 
1/4  in.  (6.35  nun)  except  that  the  minimum 
radii  for  such  welds  may  be  1/8  in.  (3.18  nun) 
when  the  thickness  of  one  or  both  parts 
joined  is  less  than  3/16  in.  (4.76  nun). 

D7  Threads 

D7.1  There  shall  be  no  exposed  threads  on  product 

contact  surfaces  except  where  necessary  for 
attaching  the  mixing  device  head. 

D7. 1 . 1  In  such  case(s)  the  exposed  threads  shall 

conform  with  the  drawing.  Fig.  (1),  known  as 
the  “Brass  Valve  Stem  Thread."  The  thread 
angle  shall  be  not  less  than  60°  and  with  not 
more  than  8  threads  to  the  inch  (25.4  nun), 
nor  less  than  5/8  in.  (15.88  nun)  major  basic 
diameter.  The  length  of  the  nut  shall  not 
exceed  three-quarters  of  the  basic  thread 
diameter.  The  nut  shall  be  of  the  open  type. 
Equipment  with  exposed  threads  as  described 
above  shall  be  designed  for  manual  cleaning. 
(See  Appendix,  Section  H.) 

D7. 1 .2  Equipment  with  enclosed  threads  shall  be 

designed  for  mechanical  cleaning.  The  threads 
shall  be  sealed  from  the  product  by  O-rings, 
gaskets,  or  other  similar  seals.  Thread  specifi¬ 
cations  are  designated  by  the  manufacturer. 
The  rotor  or  impeller  locking  nut  shall  be  the 
enclosed  type. 

D8  Perforated  Screens  or  Plates 

D8. 1  Perforations  in  product  contact  surfaces  shall 

be  readily  accessible  for  cleaning  and  inspec¬ 
tion.  Perforations  shall  be  not  less  than  0.012 
in.  (0.3048  mm)  in  diameter.  Slots  shall  be  at 
least  0.006  in.  (0.1524  mm)  wide  and  at  least 
0.020  in.  (0.508  mm)  long.  All  perforations 
shall  be  free  of  burrs. 

D9  Sterilization  Systems 

D9. 1  Mixing  devices  used  in  a  processing  system  to 

be  sterilized  by  heat  and  operated  at  a  tem¬ 
perature  of  250°F  (121°0  or  higher  shall 
comply  with  the  following  additioiuil  criteria: 

D9.2  The  construction  shall  be  such  that  all  prod¬ 
uct  contact  surfaces  can  be  (1)  sterilized  by 
saturated  steam  or  water  under  pressure  (at 
least  15.3  psig  or  106  kPa)  at  a  temperature  of 
at  least  250°F  (121°0  and  (2)  operated  at  the 
temperature  required  for  processing. 

D9.3  Mixing  devices  that  have  a  product  contact 
surface(s)  to  be  used  in  such  a  processing 
system,  not  designed  so  that  the  system  is 
automatically  shut  down  if  the  product 
pressure  in  the  system  becomes  less  than  that 
of  the  atmosphere  and  cannot  be  restarted 
until  the  system  is  re-sterilized,  shall  have  a 
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steam  or  other  sterilizing  medium  chamber 
surrounding  the  product  contact  surface.  The 
mixing  device  shall  be  constructed  so  that  the 
steam  chamber  or  other  sterilizing  medium 
chamber  may  be  exposed  for  inspection. 

D9.4  The  seal(s)  in  a  mixing  device  designed  to  be 
used  in  a  processing  system  to  be  sterilized  by 
heat  and  operated  at  a  temperature  of  250°F 
(121°0  or  higher  shall  be  between  the 
produa  contact  surface  and  the  steam  or 
other  sterilizing  chamber. 

DIO  Shafts  and  Bearings 

DIO.  1  VCliere  a  shaft  passes  through  a  product 

contact  surface,  the  portion  of  the  opening 
surrounding  the  shaft  shall  be  protected  to 
prevent  the  entrance  of  contaminants. 

D10.2  Bearings  having  a  product  contact  surface 
shall  be  of  a  nonlubricated  type. 

D10.3  Lubricated  bearings,  including  the  permanent 
sealed  type,  shall  be  located  outside  the 
product  contact  surface  with  at  least  1  in. 
(25.4  mm)  clearance  open  for  inspection 
between  the  bearing  and  any  product  contact 
surface. 

D1 1  Mixing  Device  Supports 

D1 1 . 1  The  mixing  device  shall  be  supported  by  a 

bridge,  pedestal  or  other  suitable  structure 
which  separates  the  drive  of  the  mixing 
device  at  least  4  in.  (101.6  mm)  from  the 
opening  of  the  vessel,  to  allow  sufficient 
space  between  the  drive  and  vessel  for 
inspection  and  cleaning.  Where  umbrella 
shields  are  used  above  the  vessel  cover  to 
shield  the  shaft  opening,  the  drive  of  the 
mixing  device  shall  be  at  least  2  in.  (50.80 
mm)  above  the  shield  to  allow  for  inspection 
and  cleaning. 

D1 1 .2  Shaft  openings  through  a  bridge  or  support 

shall  have  a  minimum  diameter  of  1  in.  (25.4 
mm)  on  mixing  devices  which  require 
removal  of  the  shaft  for  cleaning,  or  be  of  a 
diameter  that  will  provide  a  1  in.  (25.4  mm) 
minimum  annular  cleaning  space  between  the 
agitator  shaft  and  the  inside  surface  of  the 
flanged  opening  on  mixing  devices  which  do 
not  require  removal  for  the  cleaning.  Shield¬ 
ing  shall  be  provided  which  effectively 
protects  against  the  entrance  of  dust,  oil, 
insects,  and  other  contaminants  through  the 
annular  space  around  the  shaft.  Any  product 
contact  surfaces  on  the  shielding  shall  be 
readily  accessible  for  inspection 

D1 1.3  The  mixing  device  shall  be  readily  cleanable 
and  shaU  be  one  of  the  following  types: 


D1 1 .3. 1  Top-entering  nonremovable  type  mixing 
devices  shall  have  at  least  a  1/2  in.  (12.70 
mm)  space  between  the  nonremovable 
mixing  device  and  the  bottom  of  the  vessel 
unless  the  mixing  device  is  mounted  on  a 
hinged-type  cover. 

D1 1 .3.2  The  top-entering  removable  or  demountable 
type  mixing  devices  shall  be  provided  with  an 
easily  accessible,  readily  demountable  cou¬ 
pling  of  either  a  sanitary  type  located  within 
the  vessel  or  a  coupling  located  outside  the 
vessel  provided  that  it  is  above  the  shield 
provided  to  protect  the  annular  space  around 
the  shaft.  All  product  contact  surfaces  of  the 
mixing  device  shall  be  visible,  when  the 
mixing  device  is  removed. 

D1 1.3.3  The  side  or  bottom-entering  type  mixing 
device  and  shaft  and  those  mixing  device 
shafts  designed  to  connect  to  drive  mecha¬ 
nisms  located  outside  of  a  processing  area, 
including  the  complete  seal,  shall  be  readily 
demountable  for  cleaning.  Nonremovable 
parts  having  product  contact  surfaces  shall  be 
designed  so  that  the  product  contact  surfaces 
are  mechanically  cleanable.  Seals  for  the 
mixing  device  shaft  shall  be  of  a  packless 
type,  sanitary  in  design,  with  all  parts  readily 
accessible  for  cleaning. 

D 1 1 . 3 .4  Nonremovable  parts  of  mixing  device  shafts 
designed  to  connect  to  drive  mechanisms 
located  outside  of  a  processing  area,  including 
the  complete  seal,  shall  be  designed  so  that 
the  product  contact  surfaces  are  mechanically 
cleanable  and  readily  accessible  for  inspec¬ 
tion. 

D1 1.4  A  sanitary  seal,  if  provided,  shall  be  of  the 

packless  type  such  that  (1)  all  product  contact 
surfaces  can  be  mechanically  cleaned  and  (2) 
the  seal  assembly  is  easily  accessible  and 
readily  demountable  for  inspection,  or  (3)  be 
such  that  the  seal  may  be  readily  disassembled 
for  manual  cleaning  and  inspection. 

D 1 2  Nonproduct  Contact  Surfaces 

D 1 2. 1  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices, 
and  be  readily  cleanable  and  those  surfaces  to 
be  coated  shall  be  effectively  prepared  for 
coating. 

D13  Information  Plate 

D13.1  The  mixing  device  shall  have  an  information 

plate  in  juxtaposition  to  the  name  plate  giving 
the  following  information  or  the  information 
shall  appear  on  the  name  plate:  “This  mixing 
device  is  designed  for  mechanical  cleaning” 
or  “This  mixing  device  is  designed  for  manual 
cleaning  only.” 
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D13.2  The  information  plate  shall  also  provide  the 
following  information;  “This  mixing  device 
{insert  one  of  the  following}  designed  for 
steam  sterilization.”  (a)  is  (b>  is  not 

DI3.3  All  identification  or  information  plates  affixed 
to  a  mixing  device  shall  be  attached  to  the 
exterior  of  the  mixing  device  in  such  a  way 
as  to  be  effectively  sealed. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
composition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  products, 
should  be  considered  in  compliance  with  the 
requirements  of  Section  Cl  herein.  Where 
welding  is  involved,  the  carbon  content  of  the 
stainless  steel  should  not  exceed  0.08%.  The 
first  reference  cited  in  Cl  sets  forth  the  chemi¬ 
cal  ranges  and  limits  of  acceptable  stainless  steel 
of  the  300  Series.  Cast  grades  of  stainless  steel 
corresponding  to  types  303,  304,  and  316  are 
designated  CF-I6F,  CF-8,  and  CF-8M,  respec¬ 
tively.  The  chemical  compositions  of  these  cast 
grades  are  covered  by  ASTM  specifications^ 
A351/A351M,  A743/A743M  and  A744/A744M. 

F  PRODUCT  CONTACT  SURFACE  HNISH 

Surface  finish  equivalent  to  150  grit  or  better  as 
obtained  with  silicon  carbide,  properly  applied 
on  stainless  steel  sheets,  is  considered  in 
compliance  with  the  requirements  of  Section 
D1  herein.  A  maximum  of  32  pin.  (0.80  pm), 
when  measured  according  to  the  recommenda¬ 
tions  in  American  National  Standards  Institute 
(ANSD/American  Society  of  Mechanical  Engi¬ 
neers  (ASME)®  B46.1  -  Surface  Texture,  is 
considered  to  be  equivalent  to  a  No.  4  finish. 

G  PRESS-FITS  AND  SHRINK-HTS 

Press-fits  or  shrink-fits  may  be  used  to  produce 
crevice  free  permanent  joints  in  metallic 
product  contact  surfaces  when  welding  is  not 
practical.  Joints  of  these  types  may  only  be  used 
to  assemble  parts  having  circular  cross  sections, 
free  of  shoulders  or  relieved  areas.  For  example: 
they  may  be  used  to  assemble  round  pins  or 
round  bushings  into  round  holes.  In  both  typ>es 
of  fits,  the  outside  diameter  of  the  part  being 
inserted  is  greater  than  the  inside  diameter  of 
the  hole.  In  the  case  of  the  press-fit  the  parts  are 
forced  together  by  applying  pressure.  The 
pressure  required  is  dependent  upon  the 
diameter  of  the  parts,  the  amount  of  interfer¬ 
ence  and  the  distance  the  inner  member  is 
forced  in. 


In  shrink-fits,  the  diameter  of  the  inner  member 
is  reduced  by  chilling  it  to  a  low  temperature. 
Dry  ice  is  commonly  used  to  shrink  the  inner 
member.  Heat  may  also  be  applied  to  the  outer 
member  of  the  press-fit.  Less  assembly  force  is 
required  for  this  type  of  fit. 

The  design  of  these  fits  depends  on  a  variety  of 
factors.  The  designer  should  follow  recom¬ 
mended  practices  to  assure  that  a  crevice-ffee 
joint  is  produced.  A  recognized  authoritative 
reference  is  Machinery’s  Handbook  published 
by  Industrial  Press  Inc.,  200  Madison  Avenue, 
New  York,  NY  10157. 

H  ENGINEERING  DESIGN  AND  TECHNICAL 
CONSTRUCTION  FILE 
The  following  is  an  example  of  an  engineering 
design  and  technical  construction  file  (EDTCF) 
to  be  maintained  by  the  fabricator  as  evidence 
of  complying  with  3-A  Sanitary  Standards  or  3-A 
Accepted  Practices.  (The  file  may  contain  more 
or  less  information  as  applicable  to  the  equip¬ 
ment  or  system.) 

HI  Purpose 

H 1 . 1  To  establish  and  document  the  material,  fabrica¬ 
tion,  and  installation  (where  appropriate) 
requirements  for  the  engineering  design  and 
technical  construction  files  for  all  products, 
assemblies,  and  sub-assemblies  supplied  by  the 
manufacturer  thereof  to  be  in  compliance  with 
the  sanitary  criteria  found  in  3-A  Sanitary 
Standards  or  3-A  Accepted  Practices.  It  is 
recommended  that  the  engineering  and  con¬ 
struction  file  or  files  be  submitted  with  applica¬ 
tions  for  3-A  Symbol  use  authorization. 

H2  Scope 

H2.1  This  EDTCF  applies  to  equipment  specified  by: 

H2. 1 . 1  3-A  Sanitary  Standards  for  Shear  Mixers,  Mixers, 
and  Agitators,  Number  73*. 

H3  Responsibilities 

H3.1  This  EDTCF  is  maintained  by:  The  Engineering 
Manager  (or  other  company  official)  (name  and 
title  of  responsible  official)  is  responsible  for 
maintaining,  publishing,  and  distributing  this 
EDTCF. 

H3.2  Implementation:  All  divisions,  specifically 

development  engineering,  standards  engineer¬ 
ing,  sales  engineering,  and  product  departments 
are  responsible  for  implementing  this  EDTCF. 

H4  Applicability 

H4. 1  The  3-A  Sanitary  Standards  and  3-A  Accepted 
Practices  are  voluntarily  applied  as  suitable 
sanitary  criteria  for  dairy  and  food  processing 
equipment.  3-A  Sanitary  Standards  are  refer- 
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enced  in  the  Grade  A  Pasteurized  Milk  Ordi¬ 
nance:  “Equipment  manufactured  in  conformity 
with  3-A  Sanitary  Standards  complies  with  the 
sanitary  design  and  construction  standards  of 
this  Ordinance.” 

H5  References 

H5. 1  list  any  additional  regulations  that  apply  to  the 
equipment  or  system  covered  by  this  EDTCF. 

H5.2  Date  of  conformity  or  3-A  Symbol  Authorization 
and  certificate  number,  if  authorized. 

H6  Design  and  Technical  Construction  File 

H6.1  The  Engineering  Design  and  Technical  Con¬ 
struction  File  may  consist  of  the  following: 

a.  an  overall  drawing  of  the  subject  equipment; 

b.  full  detailed  drawings,  accompanied  by  any 
calculations,  notes,  test  results,  etc.  required 
to  check  the  conformity  of  the  equipment 
with  the  3-A  Standards; 

c.  a  list  of: 

(1)  the  essential  requirements  of 
the  standards; 

(2)  other  technical  specifications,  which 
were  used  when  the  equipment  was 
designed; 

d.  a  description  of  methods  adopted; 

e.  if  essential,  any  technical  report  or  certifi¬ 
cate  obtained  from  a  competent  testing  body 
or  laboratory; 

f.  any  technical  report  giving  the  results  of 
tests  carried  out  internally  by  Engineering  or 
others; 

g.  documentation  and  test  reports  on  any 
research  or  tests  on  components,  assemblies 
and/or  the  complete  product  to  determine 
and  demonstrate  that  by  its  design  and 
construction  the  product  is  capable  of  being 
installed,  put  into  service,  and  operated  in  a 
sanitary  manner  (optional); 

h.  a  determination  of  the  foreseeable  lifetime 
of  the  product  (optional); 

i.  a  copy  of  the  instructions  for  the  product 
(Instruction  Manuals/Instruction  Books); 

j.  for  serial  manufacturing,  the  internal  mea¬ 
sures  that  will  be  implemented  to  insure  that 
the  equipment  will  continue  to  be  manufac¬ 
tured  in  conformity  with  the  provisions  of 
the  3-A  Sanitary  Standards; 

k.  engineering  reports; 

l.  laboratory  reports; 

m.  bills  of  material; 

n.  wiring  diagrams,  if  applicable; 

o.  sales  order  engineering  files; 


p.  hazard  evaluation  committee  reports,  if 
executed; 

q.  change  records; 

r.  customer  specifications; 

s.  any  notified  body  technical  reports  and 
certification  tests; 

t.  copy  of  the  3-A  Symbol  authorization,  if 
applicable. 

H6.2  The  file  does  not  have  to  include  detailed  plans 
or  any  other  specific  information  regarding  the 
sub-assemblies,  tooling,  or  fixtures  used  for  the 
manufacture  of  the  product  unless  a  knowledge 
of  them  is  essential  for  verification  of  confor¬ 
mity  with  the  basic  sanitary  requirements  found 
in  3-A  documents. 

H6.3  The  documentation  referred  to  in  H6.1  above 
need  not  permanently  exist  in  a  material 
manner  in  the  EDTCF,  but  it  must  be  possible  to 
assemble  them  and  make  them  available  within 
a  period  of  time  commensurate  with  its  impor¬ 
tance  (one  week  is  considered  reasonable  time). 
As  a  minimum,  each  product  EDTCF  must 
physicaUy  contain  an  index  of  the  applicable 
document  of  H6.1  above. 

H6.4  The  EDTCF  may  be  in  hard  copy  or  software 
form. 

H7  Confidentiality 

H7. 1  The  EDTCF  is  the  property  of  the  manufacturer 
and  is  shown  at  their  discretion,  except  that  all 
or  part  of  this  file  will  be  available  to  the  3-A 
Symbol  Council  or  a  regulatory  agency  for  cause 
and  up>on  request. 

H8  File  Location 

H8.1  The  EDTCF  shall  be  maintained  at  {location}. 

H9  File  Retention 

H9.1  The  EDTCF  (including  all  documentation 

referred  to  in  H6.1)  shall  be  retained  and  kept 

available  for  12  years  following  the  date  of 
placing  the  product  in  use  or  from  the  last  unit 
produced  in  the  case  of  series  manufacture. 

1  DIAGRAMS 

These  diagrams  are  intended  to  demonstrate 
general  principles  only,  and  are  not  intended  to 
limit  individual  ingenuity.  The  design  used 
should  conform  with  the  sanitary  requirements 
set  forth  in  these  3-A  Sanitary  Standards.  The 
following  example  is  included  in  this  Appendix: 
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II  American  Standard  Stub  Acme  Thread 

AMERICAN  STUB  ACME  THREAD 


P  =  PITCH 

P  *  i/r.p.i. 

S.D.  =  SINGLE  DEPTH 

S.D  =  0.433  X  P 

T.F.  =  TOP  FLAT 

T.F.  »  0.250  X  P 

B.F.  =  BOTTOM  FLAT 

B.F.  =  0.227  X  P 

T.P.I.  *  THREADS  PER  INCH 

‘Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume 
13 7( 1 ),  January  1990;  “Coatings  and  Coating  Practices”  by  H.  Herman,  p.  59;  “Surface  Modification  ”by  F.A 
Smidt,  p.  61.  ASM  International,  Materials  Park,  OH  44073  (216)  338-5151. 

^The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  No¬ 
vember  1990,  Table  2-1,  pp.  1 7-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth 
Drive,  Warrendale,  PA  15086  (412)  776-1535. 

^Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016  (708) 
299-9160. 

‘‘Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  of  Documents,  US.  Government  Printing  Office,  Washington,  DC 
20402  (202)  783-3238. 

^Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959  (610)  832-9500. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY 
10017-2392  (212)  705-7722. 


These  standards  are  effective  November  24, 1996. 
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3-A  Sanitary  Standards  for  Belt-IVpe  Feeders, 
Number  75-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Belt-type  feeder 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  material,  construction  or  otherwise,  as 
not  to  conform  to  the  following  standards  but  which,  in  the  manufacturer’s  or  fabricator’s  opinion,  are  equivalent  or 
better,  may  be  submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIG  at  any  time.  NOTE:  Use  current 
revisions  or  editions  of  all  referenced  documents  cited  herein. 


A 

SCOPE 

gent  solutions  and  water  rinses  onto  and  over 

A1 

These  standards  cover  the  sanitary  aspects  of 

the  surfaces  to  be  cleaned  by 

continuous  one-piece  belt-type  feeders,  begin¬ 
ning  at  the  point(s)  where  ingredient(s)  or 
productfs)  enters  the  feeder  and  ending  at  the 
p)oint(s)  where  ingredient(s)  is  discharged  from 
the  feeder. 

B4.2 

Manual  Cleaning:  Shall  mean  soil  removal 
when  the  equipment  is  partially  or  totally 
disassembled.  Soil  removal  is  effected  with 
chemical  solutions  and  water  rinses  with  the 
assistance  of  one  or  a  combination  of  brushes. 

A2 

In  order  to  conform  with  these  3-A  Sanitary 
Standards,  continuous  one-piece  belt-typte 
feeders  shall  comply  with  the  following  design, 
material,  and  fabrication  criteria. 

nonmetallic  scouring  pads  and  scrapers,  high 
or  low  pressure  hoses  and  tank(s)  which  may 
be  fitted  with  recirculating  pump(s),  and  with 
all  cleaning  aids  manipulated  by  hand. 

B 

DEFINITIONS 

B5 

Surface  Modification' 

B1 

Product:  Shall  mean  milk  products  or  other 
food  ingredients. 

B5.1 

Surface  Treatments:  Shall  mean  a  process 
whereby  chemical  compositions  or  mechanical 

B2 

Continuous  One-Piece  Belt-Type  Feeders:  Shall 
mean  equipment  in  which  a  belt(s)  is  used  to 
feed  or  meter  products  and  may  include 
integral  mechanisms  to  assist  or  maintain  flow 

properties  of  the  existing  surface  are  altered. 
There  is  no  appreciable,  typically  less  than  1 
pm,  build-up  of  new  material  or  removal  of 
existing  material. 

of  product. 

B5.1.1 

Surface  treatments  include:  (Select  appropriate 
treatment(s)) 

B3 

Surfaces 

1.  Mechanical  (shot  peening^  glass  beading. 

B3.1 

Product  Contact  Surfaces:  Shall  mean  all 
surfaces  which  are  exposed  to  the  product  and 

polishing) 

2.  Electropolishing 

surfaces  from  which  liquids  or  materials  may 
drain,  drop,  or  be  drawn  into  the  product. 

B5.2 

Coatings:  Shall  mean  the  results  of  a  process 
where  a  different  material  is  deposited  to  create 

B3.2 

Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  exposed  surfaces. 

a  new  surface.  There  is  appreciable,  typically 
more  than  1  pm,  build-up  of  new  material. 

B4 

Gleaning 

B5.2.1 

Goating  processes  include: 

B4.1 

Mechanical  Cleaning  or  Mechanically 

Cleaned:  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation,  or  flowing  chemical  deter- 

1.  Ghemical  (conversion  coatings) 

2.  Electrodeposition^ 

3.  Spraying  (pneumatic,  flame,  plasma,  arc  spray) 
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B6  Readily  or  Easily  Removable:  Shall  mean 

quickly  separated  from  the  equipment  with  the 
use  of  simple  hand  tools. 

B7  Simple  Hand  Tools:  Shall  mean  implements 
normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench  or 
hammer. 

B8  Nontoxic  Materials:  Shall  mean  those  sub¬ 
stances  which  under  the  conditions  of  their  use 
are  in  compliance  with  applicable  require¬ 
ments  of  the  Food,  Drug  and  Cosmetic  Act  of 
1938,  as  amended. 

B9  Corrosion  Resistant:  Shall  mean  the  surface  has 
the  prop)erty  to  maintain  its  original  surface 
characteristics  for  its  predicted  service  period 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  including 
expected  contact  with  product  and  cleaning, 
sanitizing  or  sterilization  compounds  or 
solutions. 

BIO  Pulleys:  Shall  mean  devices  used  to  drive  and 
return  the  belt. 

B1 1  Rollers:  Shall  mean  devices  used  to  support  and 
guide  the  belt. 

C  MATERIALS 

Cl  Metals 

Cl .  1  Product  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(Also  300  Series''  or  corresponding  Alloy  Cast 
Institute  (ACI)  types*  (See  Appendix,  Section 
E),  or  metal  which  under  conditions  of  in¬ 
tended  use  is  at  least  as  corrosion  resistant  as 
stainless  steel  of  the  foregoing  types,  and  is 
nontoxic  and  nonabsorbent. 

Cl. 2  Feeder  frame,  pulleys,  weigh  bridge  compK)- 

nents,  and  scrapers  made  of  the  materials 
provided  for  in  C  1.1  may  have  their  product 
contact  surfaces  modified  by  surface  treatment 
or  coating(s). 

C2  Nonmetals 

C2.1  Rubber  and  rubber-like  materials  may  be  used 

for  inlet  chutes,  belts,  skirts,  wipers,  rollers, 
pulleys,  coverings  for  rollers  and  pulleys, 
gaskets,  O-rings,  seals,  load  cell  protection, 
boots,  flexible  connectors,  and  parts  having  the 
same  functional  purposes. 

C2. 1 . 1  Rubber  and  rubber-like  materials,  when  used 
for  the  above  specified  application(s),  shall 
conform  with  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Multiple-Use  Rubber 
and  Rubber-Like  Materials  Used  as  Product 
Contact  Surfaces  in  Dairy  Equipment,  Number 
18-. 


C2.2  Plastic  materials  may  be  used  for  or  as  a  coating 
for  covers,  product  guards,  bushings,  rollers, 
pulleys,  wear  strips,  hopper  inlet  chutes, 
flexible  connectors,  skirts,  wipers,  belts,  load 
cell  protection,  boots,  O-rings,  gaskets,  seals, 
view  ports,  fasteners,  handles,  and  parts  having 
the  same  functional  purposes. 

C2.2. 1  Plastic  materials,  when  used  for  the  above 

specified  application(s),  shall  conform  with  the 
applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Plastic  Materials 
Used  as  Product  Contact  Surfaces  for  Dairy 
Equipment,  Number  20-. 

C2.3  Rubber,  rubber-like,  and  plastic  materials 
having  product  contact  surfaces  shall  be  of 
such  composition  as  to  retain  their  surface  and 
conformational  characteristics  when  exposed 
to  the  conditions  encountered  in  the  environ¬ 
ment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment. 

C2.4  The  final  bond  and  residual  adhesive,  if  used, 

on  bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  shall  be  nontoxic.** 

C2.5  In  the  case  of  dry  ingredients,  cotton,  linen, 
silk,  wool  or  synthetic  fibers  may  be  used  for 
flexible  connections,  dust  socks,  filters,  and 
similar  applications.  These  materials  shall  be 
non-shedding,  non-toxic,  relatively  insoluble, 
easily  cleanable,  and  shall  not  impart  a  flavor  to 
the  product. 

C3  Nonproduct  Contact  Surfaces 

C3.1  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere.  All  nonproduct 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable.  Parts  removable 
for  cleaning  having  both  product  contact  and 
nonproduct  contact  surfaces  shall  not  be 
painted. 

D  FABRICATION 

D1  Surface  Texture 

D 1 . 1  All  product  contact  surfaces  shall  have  a  finish 

at  least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  be  free  of  imperfec¬ 
tions  such  as  pits,  folds  and  crevices  in  the  final 
fabricated  form  except  for  materials  provided 
for  in  C2.5  (See  Appendix,  Section  F). 

D2  Permanent  Joints 

D2.1  All  permanent  joints  in  metallic  product 

contact  surfaces  shall  be  continuously  welded. 
Welded  areas  on  product  contact  surfaces  shall 
be  at  least  as  smooth  as  a  No.  4  ground  finish 
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on  stainless  steel  sheets,  and  be  free  of  imper¬ 
fections  such  as  pits,  folds,  and  crevices  when 
in  the  final  fabricated  form  except  that: 

D2. 1 . 1  In  such  cases  where  welding  is  impractical, 
such  as  bearings,  bearing  housings  and  bush¬ 
ings,  press-fitting  or  shrink-fitting  may  be 
employed  where  necessary  for  essential 
functional  reasons. 

D2.1.2  Welding,  press-fitting,  and  shrink-fittings  shall 
produce  product  contact  surfaces  which  are  at 
least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  which  are  free  of 
imperfections  such  as  pits,  folds  and  crevices. 
See  App»endix,  Section  G  for  press-fitting  and 
shrink-fitting  restrictions  and  limitations. 

D3  Bonded  rubber  and  rubber-like  materials  and 

bonded  plastic  materials  having  product 
contact  surfaces  shall  be  bonded  in  a  manner 
that  the  bond  is  continuous  and  mechanically 
sound  so  that  when  exposed  to  the  conditions 
encountered  in  the  environment  of  intended 
use  and  in  cleaning  and  bactericidal  treatment 
the  rubber  and  rubber-like  material  or  the 
plastic  material  does  not  separate  from  the  base 
material  to  which  it  is  bonded. 

D4  Coatings 

D4.1  Coatings,  if  used,  shall  be  free  from  surface 

delamination,  pitting,  flaking,  spalling,  blister¬ 
ing  and  distortion  when  exposed  to  the 
conditions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment. 

D4.2  The  minimum  thickness  of  electrodeposited 

coatings  shall  not  be  less  than  0.0002  in.  (0.005 
mm)  for  all  product  contact  surfaces  when 
used  on  stainless  steel.  When  these  surfaces  are 
other  than  stainless  steel,  the  minimum  thick¬ 
ness  of  electrodeposited  coatings  shall  not  be 
less  than  0.002  in.  (0.05  mm). 

D4.3  Plastic,  when  used  as  a  coating,  shall  be  at  least 
0.005  in.  (0.125  mm)  thick. 

D5  Cleaning  and  Inspectibility 

D5. 1  Belt  feeders  that  are  to  be  mechanically  cleaned 
shall  be  designed  so  that  the  product  contact 
surfaces  of  the  feeder  and  all  nonremoved 
appurtenances  thereto  can  be  mechanically 
cleaned  and  are  easily  accessible  and  readily 
removable  for  insi>ection  employing  simple 
hand  tools,  if  necessary,  available  to  operating 
or  cleaning  personnel. 

D5. 1 . 1  If  mechanically  cleaned,  all  product  contact 
surfaces  of  seals,  gaskets  and  O-rings  shall  be 
exposed  to  the  cleaning  solution. 


D5.2  Product  contact  surfaces  including  belts, 

guards,  and  guides  not  designed  to  be  mechani¬ 
cally  cleaned  shall  be  easily  accessible  for 
cleaning  and  inspection  either  when  in  an 
installed  position  or  when  removed.  Demount¬ 
able  parts  shall  be  readily  removable. 

D5.3  Belt  tensioning  shall  be  easily  released  to 

permit  cleaning  of  the  underside  of  the  belt 
or  feeder. 

D6  Draining 

D6.  1  All  product  contact  surfaces  shall  be  self¬ 
draining  except  for  normal  clingage. 

D7  Instrument  Connections  and  Fittings 

D7. 1  All  instrument  connections  having  product 

contact  surfaces  shall  conform  with  the  appli¬ 
cable  provisions  of  the  3-A  Sanitary  Standards 
for  Sensors  and  Sensor  Fittings  and  Connec¬ 
tions  for  Milk  and  Milk  Products  Equipment, 
Number  09-. 

D7.2  All  sanitary  fittings  and  connections  shall 

conform  with  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Fittings  for  Milk  and 
Milk  Products,  Number  63-. 

D8  Gaskets 

D8. 1  Gaskets  having  a  product  contact  surface  shall 
be  removable  or  bonded. 

D8.2  Grooves  in  gaskets  shall  be  no  deeper  than 

their  width  unless  the  gasket  is  readily  remov¬ 
able  and  reversible  for  cleaning. 

D8.3  Gasket  grooves  or  gasket  retaining  grooves  in 
product  contact  surfaces  for  removable  gaskets 
shall  not  exceed  1/4  in.  (6.35  mm)  in  depth  or 
be  less  than  1/4  in.  (6.35  mm)  wide  except 
those  for  standard  O-rings  smaller  than  1/4  in. 
(6.35  mm),  except  as  provided  for  in  Section 
D7. 

D9  Radii 

D9.1  All  internal  angles  of  less  than  135°  on  product 
contact  surfaces,  shall  have  radii  of  not  less 
than  1/4  in.  (6.35  mm)  except  that: 

D9. 1 . 1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons,  such 
as  shoulders  for  removable  bearings  and 
bushings.  In  no  case  shall  such  radii  be  less 
than  1/32  in.  (0.794  mm),  except  that:  the 
radius  at  the  intersection  of  press-  or  shrink-fit 
parts  and  flat  sealing  surfaces  is  zero  by  the 
nature  of  the  design  and  definition  of  this  type 
of  fabrication. 

D9. 1 .2  The  radii  in  gasket  grooves,  gasket  retaining 
grooves,  or  grooves  in  gaskets,  shall  be  not 
less  than  1/16  in.  (1.59  mm)  except  for  those 
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standard,  1/4  in.  (6.35  mm)  and  smaller 
O-rings,  and  those  provided  for  in  Section  D7. 

D9.1.3  The  radii  in  grooves  for  standard  1/4  in.  (6.35 
mm)  O-rings  shall  not  be  less  than  3/32  in. 

(2.38  mm)  and  for  standard  1/8  in.  (3.18  mm) 
O-rings  shall  be  not  less  than  1/32  in.  (0.794 
mm). 

DIO  Threads 

DlO.l  There  shall  be  no  threads  on  product  contact 
surfaces  except  where  necessary  for  belt 
tensioning,  weigh  bridge,  and  load  cell  attach¬ 
ment. 

DlO.l. 1  In  such  case(s)  the  threads  shall  be  ACME  type  as 
specified  in  the  3-A  Sanitary  Standards  for 
Sanitary  Fittings  for  Milk  and  Milk  Products, 
Number  63-  or  the  American  Standard  Stub 
Acme  Thread  (See  Appendix,  Section  H). 

These  threads  shall  conform  with  the  drawing. 
Fig.  (1),  the  “American  Stub  Acme  Thread”  (See 
Appendix,  Section  H).  The  threaded  angles 
shall  be  not  less  than  60°  and  with  not  more 
than  8  threads  to  the  inch  (25.4  mm),  nor  less 
than  5/8  in.  (15.88  mm)  major  basic  diameter. 
The  length  of  the  nut  shall  not  exceed  3/4  of 
the  basic  thread  diameter.  The  nut  shall  be  of 
the  open  type.  Equipment  components  with 
exposed  threads  as  described  above  shall  be 
designed  for  manual  cleaning. 

DIO.  1.2  Equipment  with  enclosed  threads  shall  be 
designed  for  mechanical  cleaning. 

Dll  Springs 

D 1 1 . 1  Any  coil  spring  having  product  contact  surfaces 
shall  have  at  least  3/32  in.  (2.38  mm)  openings 
between  coils,  including  the  ends  when  the 
spring  is  in  the  free  position. 

D12  Shafts  and  Bearings 

D1 2. 1  Where  a  shaft  passes  through  a  product  contact 
surface,  the  portion  of  the  opening  surround¬ 
ing  the  shaft  shall  be  protected  to  prevent  the 
entrance  of  contaminants. 

D12.2  Bearings  having  a  product  contact  surface  shall 
be  of  a  nonlubricated  type. 

D12.3  Lubricated  bearings,  including  the  permanent 
sealed  tyjie,  shall  be  located  outside  the 
product  contact  surface  with  at  least  1  in.  (25.4 
mm)  clearance  open  for  insj)ection  between 
the  bearing  and  any  product  contact  surface. 

D 1 3  Belts  and  Components 

D13.1  Belts  shall  be  made  of  or  covered  with  rubber 
or  rubber-like  or  plastic  material.  Belts  made 
having  an  absorbent  core  material  shall  have  all 
surfaces  sealed  with  the  same  material  that  is 
used  for  product  contact  surfaces. 


D13.2  The  construction  shall  be  such  that  belts, 

guides,  product  guards,  rollers,  and  all  other 
parts  shall  be  easily  removable  for  cleaning  and 
inspection.  The  belt  tension  shall  be  easily 
released,  without  tools,  to  permit  cleaning  of 
the  underside  of  the  belt  and  belt  supports. 

D13.3  Pulleys  and  rollers  shall  be  solid  or  if  hollow 
shall  be  permanently  sealed. 

Dl4  Openings  and  Covers 

Dl4. 1  Belt  feeders  of  an  enclosed  design  shall  have 
covers  that  are  easily  removable. 

D14.2  The  covers  may  be  gasketed. 

D14.3  Hinges  shall  be  of  sanitary  design.  Piano  typ)e 
hinges  are  not  p)ermitted. 

D14.4  Covers  shall  be  pitched  towards  an  outside 

edge  and  shall  have  a  downward  lip  around  the 
edges  of  at  least  3/8  in.  (9.52  mm). 

D 1 4. 5  Openings  to  which  connections  are  not 

permanently  attached  shall  be  flanged  upward 
at  least  3/8  in.  (9.52  mm). 

D15  Supports 

D1 5. 1  The  means  of  supixuting  a  belt  feeder  shall  be 
one  of  the  following: 

D15.2  If  legs  are  used  they  shall  be  smooth  with 

rounded  ends  or  with  a  flat,  load  bearing  foot 
suitable  for  sealing  to  the  floor,  and  have  no 
exposed  threads.  Legs  made  of  hollow  stock 
shall  be  sealed.  Legs  shall  provide  a  minimum 
clearance  between  the  lowest  part  of  the  base 
and  the  floor  of  not  less  than  4  in.  (101.6  mm). 

D1 5.3  If  casters  are  used  they  shall  be  of  sufficient  size 
to  provide  a  clearance  between  the  lowest  part 
of  the  base  and  the  floor  of  not  less  than  4  in. 
(101.6  mm).  Casters,  if  provided,  shall  be  easily 
cleanable,  durable  and  of  a  size  that  will  permit 
easy  movement  of  the  belt  feeder. 

D16  Guards  and  Other  Safety  Devices 

Dl6. 1  Guards  required  by  a  safety  standard  that  will 
not  permit  accessibility  for  cleaning  and 
inspection  shall  be  designed  so  that  they  are 
easily  removable. 

D 1 7  Nonproduct  Contact  Surfaces 

D17.1  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices,  and 
be  readily  cleanable  and  those  surfaces  to  be 
coated  shall  be  effectively  prepared  for  coating, 
except  that: 

D17.2  Motor,  drive  train  components,  couplings,  and 
bearings  not  in  the  product  contact  areas  may 
have  pockets  or  crevices. 
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D18  Information  Plate 

D18.1  original 

D18.2  All  identification  or  information  plates  affixed 
to  a  belt  feeder  shall  be  attached  to  the  exterior 
of  the  feeding  device  in  such  a  way  as  to  be 
effectively  sealed. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
comp>osition  ranges  established  by  AISl  for 
wrought  products,  or  by  ACl  for  cast  products, 
should  be  considered  in  compliance  with  the 
requirements  of  Section  Cl  herein.  Where 
welding  is  involved,  the  carbon  content  of  the 
stainless  steel  should  not  exceed  0.08  %.  The 
first  reference  cited  in  Cl  sets  forth  the  chemi¬ 
cal  ranges  and  limits  of  acceptable  stainless 
steel  of  the  300  Series.  Cast  grades  of  stainless 
steel  corresponding  to  ty|jes  303,  304,  and  316 
are  designated  CF-16F,  CF-8,  and  CF-8M, 
respectively.  The  chemical  compositions  of 
these  cast  grades  are  covered  by  ASTM  specifi¬ 
cations^  A351/A351M,  A743/A743M  and  A744/ 
A744M. 

F  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as 
obtained  with  silicon  carbide,  properly  applied 
on  stainless  steel  sheets,  is  considered  in 
compliance  with  the  requirements  of  Section 
D1  herein.  A  maximum  of  32  pin.  (0.80  pm), 
when  measured  according  to  the  recommenda¬ 
tions  in  American  National  Standards  Institute 
(ANSD/American  Society  of  Mechanical  Engi¬ 
neers  (ASME)*  B46.1  -  Surface  Texture,  is 
considered  to  be  equivalent  to  a  No.  4  finish. 

G  PRESS-FITS  AND  SHRINK-FITS 

Press-fits  or  shrink-fits  may  be  used  to  produce 
crevice-ffee  p)ermanent  joints  in  metallic 
product  contact  surfaces  when  neither  welding 
nor  soldering  is  practical.  Joints  of  these  types 
may  only  be  used  to  assemble  parts  having 
circular  cross  sections,  free  of  shoulders  or 
relieved  areas.  For  example:  they  may  be  used 


to  assemble  roimd  pins  or  round  bushings  into 
round  holes.  In  both  typ>es  of  fits,  the  outside 
diameter  of  the  part  being  inserted  is  greater 
than  the  inside  diameter  of  the  hole.  In  the  case 
of  the  press-fit  the  parts  are  forced  together  by 
applying  pressure.  The  pressure  required  is 
dependent  upon  the  diameter  of  the  parts,  the 
amount  of  interference  and  the  distance  the 
inner  member  is  forced  in. 

In  shrink-fits,  the  diameter  of  the  inner  member 
is  reduced  by  chilling  it  to  a  low  temperature. 
Dry  ice  is  commonly  used  to  shrink  the  inner 
member.  Heat  may  also  be  applied  to  the  outer 
member  of  the  press-fit.  Less  assembly  force  is 
required  for  this  type  of  fit. 

The  design  of  these  fits  depends  on  a  variety  of 
factors.  The  designer  should  follow  recom¬ 
mended  practices  to  assure  that  a  crevice-firee 
joint  is  produced.  A  recognized  authoritative 
reference  is  Machinery’s  Handbook,  published 
by  Industrial  Press  Inc.,  200  Madison  Avenue, 
New  York,  NY  10157. 

H  DIAGRAMS 

H 1  American  Standard  Stub  Acme  Thread 

AMFJUCAN  STUB  ACME  THREAD 


T.F. 


T.P.I. 

P  =  l/T.P.I. 

S.D.  =  SINGLE  DEPTH 

S.D  =  0.433  X  P 

T.F.  =  TOP  FLAT 

T.F.  =  0.250  X  P 

B.F.  =  BOTTOM  FLAT 

B.F.  =  0.227  X  P 

T.P.I.  =  THREADS  PER  INCH 
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^Additional  information  on  surface  modification  is  contained  in  Advanced  Materials  and  Processes,  Volume 
137(1),  fanuary  1990;  “Coatings  and  Coating  Practices"  by  H.  Herman,  p.  59;  “Surface  Modification”  by  F.  A 
Smidt,  p.  61.  ASM  International,  Materials  Park,  OH  44073  (216)  338-5151. 

^MIL-S-13165C  (1),  November  1991,  Military  Specification:  Shot  Peening  of  Metal  Parts.  Available  from  Standard¬ 
ization,  Document  Order  Desk  (Department  of  Navy),  700  Robbins  Avenue,  Building  4,  Section  D,  Philadelphia, 
PA  19111-5094  (215)  697-2179. 

^Federal  Specification  ifQQ-C-320B  for  Chromium  Plating  (Electrodeposited),  fune  1954  with  Amendment  4  on 
April  10,  1987.  Federal  Specification  #QQ-N-290A  for  Nickel  Plating  (Electrodeposited),  November  12,  1971. 
Available  from  the  General  Services  Administration,  Federal  Supply  Services  Bureau,  Specification  Section,  470 
East  L  Enfant  Plaza,  Suite  8100,  Washington,  DC.  20407(202)  755-0325. 

‘*The  data  for  this  series  are  contained  in  the  AISl  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  No¬ 
vember  1990,  Table  2-1,  pp.  1 7-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth 
Drive,  Warrendale,  PA  15086  (412)  776-1535. 

^Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016  (708) 
299-9160. 

^Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  of  Documents,  US.  Government  Printing  Office,  Washington,  DC. 
20402  (202)  783-3238. 

"'Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959  (610)  832-9500. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  1001 7-2392 
(212)  705-7722. 
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ComingEvents 


DECEMBER 

•  3-5,  A  Basic  Concept  for  Food 
Protection:  Learning  the  Seven 
HACCP  Principles  and  Develop¬ 
ing  a  HACCP  Plan  Workshop,  in 
Ithaca,  NY.  This  course  is  designed 
to  meet  the  educational  require¬ 
ments  cited  in  both  the  FDA  regula¬ 
tion  requiring  HACCP  for  seafoods 
(21CFR123)  and  the  USDA  rule  on 
Pathogen  Reduction  and  HACCP 
(9CFR304  et  al).  For  further  informa¬ 
tion,  contact  Dr.  Robert  B.  Gravani, 
Department  of  Food  Science,  Cornell 
University,  1 1  Stocking  Hall,  Ithaca, 
NY  14853;  phone  (607)  255-1428  or 
(607)  255-3262;  fax  (607)  2544868. 

•  4-5,  Fundamentals  of  Modi¬ 
fied  Atmosphere  Packaging,  Sea¬ 
side,  CA.  Sponsored  by  the  Society  of 
Manufacturing  Engineers.  The  course 
will  focus  on  the  basics  of  dealing 
with  the  deterioration  of  minimally 
processed  fresh  foods  and  how  to 
retard  these  changes  through  tem¬ 
perature  control,  sanitation,  effective 
packaging,  and  alteration  of  the  inter¬ 
nal  gas  atmosphere.  For  additional 
information,  contact  SME  at  (313) 
271-1500. 

•11-13,  Pflug’s  Microbiology 
and  Engineering  of  Sterilization 
Processes,  given  in  Minneapolis,  MN. 
It  is  sponsored  by  the  University  of 
Minnesota’s  Department  of  Food  Sci¬ 
ence  and  Nutrition.  For  further  infor¬ 
mation,  contact  Ms.  Ann  Rath,  585 
Shepherd  Labs,  100  Union  St.  SE, 
University  of  Minnesota,  Minneapo¬ 
lis,  MN  55455;  phone  (612) 624-9840; 
fax  (612)  624-0099. 

JANUARY  1997 

•  14-15,  Food  Industry  Confer¬ 
ence,  in  Costa  Mesa,  CA.  Sponsored 
by  Southern  California  Chapter  of  the 


Institute  of  Food  Technologists.  The 
subject  will  be  Emerging  Issues  in 
Food  Science,  Nutrition,  and  Tech¬ 
nology.  The  registration  fee  is  $125 
for  2  days  and  $75  for  1  day.  For 
conference  registration  and  informa¬ 
tion,  call  Jill  Golden  at  714-432-5702. 

FEBRUARY 

•16-19,  National  Mastitis 
Council  36th  Annual  Meeting,  at 
the  Hyatt  Regency  in  Albuquerque, 
NM .  The  seminar  is  being  jointly  spon¬ 
sored  with  the  International  Dairy 
Federation  GDF)  A2  Group  of  Mastitis 
Experts.  The  objective  of  the  meet¬ 
ing  is  to  disseminate  technical  and 
applied  information  on  udder  health, 
mastitis  management,  milk  quality  and 
milk  safety.  For  further  information, 
contact  Dr.  Keith  Sterner,  Program 
Committee  Chair,  2650  Ernest  Rd., 
Ionia,  MI  48846;  phone  (616)  527- 
3320;  fax  (6I6)  527-0277. 

•  16-21 ,  XV  International  Sym¬ 
posium  of  the  World  Association 
of  Microbiologists,  Immunolo¬ 
gists  and  Specialists  in  Infectious 
Diseases  (W.A.y.M.1.),  will  be  held 
in  Cyprus.  The  theme  will  be 
Salmonellosis  -  Brucellosis  as  World 
Health  Problems  for  Humans  and 
Animals.  For  additional  information, 
contact  K.  Polydorou  V.P.H.  Institute, 
P.O.  Box  284,  Nicosia,  Cyprus;  Fax/ 
Tel.  (357-2  )453121. 

MARCH 

•  10-12,  North  American  Food 
Safety  Educational  Workshop  - 
Food  Service  and  Food  Retailers, 
in  College  Park,  MD.  This  conference 
is  intended  for  professionals  inter¬ 
ested  in  food  safety  related  to  grocery 
stores,  convenience  stores,  and  food 
service  establishments  including  com¬ 


mercial,  institutional,  and  military 
sectors.  Emphasis  will  be  given  to 
challenges,  barriers,  and  evaluation 
of  training  food  service  workers  and 
the  feasibility  of  applying  HACCP  to 
food  service  and  retail.  The  cost  of 
the  workshop  is  $  1 50.00  before  Feb¬ 
ruary  1,  1997.  For  further  informa¬ 
tion,  contact  Lisa  Gordon,  North  Caro¬ 
lina  State  University,  phone  (919)515- 
2956;  fax  (919)  515-7124;  e-maU 
lisa@unity.ncsu.edu. 

•18-21,  Lipidex  ‘97  Sympos- 
ium&Trade£air,  in  Antwerp,  Belgium. 
This  symposium  programme  is  de¬ 
signed  to  be  of  benefit  to  a  wide 
audience  from  the  international  oils 
and  fats  trade,  with  sessions  that  will 
appeal  to  traders,  buyers  and  market¬ 
ing  executives,  as  well  as  those  of 
interest  to  technical  managers  and 
delegates  with  operational  responsi¬ 
bilities  in  production.  For  further  in¬ 
formation,  contact  Ms.  Erika  Ver- 
cauteren.  The  ANTWERP  HILTON, 
Groenplaats,  2000  Antwerpen,  Bel¬ 
gium,  Telephone  (+32)  3  204  8279; 
fax  (+32)  3  204  8640. 

APRIL 

•  8-9,  Or^on  Dairy  Industries 
Annual  Conference,  Eugene  Hilton. 
For  additional  information,  contact 
Lilly  Smith,  Oregon  Dairy  Industries, 
Food  Science  Dept.,  100  Wiegand 
Hall,  OSU,  Corvallis,  OR  97331-6602; 
phone  (503)  745-5545;  fax  (503)  745- 
1018. 

•20-23,  48th  Meeting  of  the 
Pacific  Fisheries  Technologists, 
Astoria,  OR.  Topics  will  cover  areas 
related  to  seafot^  processing,  quality 
and  safety.  For  more  information, 
contact  Michael  Morrissey,  fax  (503) 
325-2753;  e-mail  moorimic@ccmail. 
orst.edu 
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MAY 


JULY 


•  3-8,  The  26th  National  Con¬ 
ference  on  Interstate  Milk  Ship¬ 
ments,  at  the  Hyatt  Regency,  San 
Francisco  Airport.  For  further  infor¬ 
mation,  contact  Leon  Townsend, 
NCIMS  Executive  Secretary,  110 
TecumsehTrail,  Frankfort,  KY 40601 . 
Telephone  and/or  fax  (502) 695-0253. 

•  5-6,  Symposium  on  Texture 
of  Fermented  Milk  Products  and 
Dairy  Desserts,  in  Vicenza,  Italy. 
The  objective  of  the  seminar  is  the 
presentation  and  discussion  of  new 
information  about  the  different  fac¬ 
tors  affecting  the  texture  of  fermented 
milk  and  dairy  desserts.  Besides  the 
key  factors  influencing  the  texture  of 
products,  an  up-to-date  will  be  given 
on  the  instrumental  and  sensory  evalu¬ 
ation  of  texture.  For  further  informa¬ 


tion,  contact  Symposium  Secretariat, 
Istituto  Sperimentale  LattieroCaseario, 
Dr.  Roberto  Giangiacomo,  Via  A.  Lom¬ 
bardo,  11,  20075  LODI  ITALY;  phone 
+39-371430990;  fax  +39-371-35579. 

•  20-24,  InterChinapack  97,  In¬ 
ternational  Exhibition  for  Pack¬ 
aging  Machines  and  Processing 
Equipment,  will  take  place  at  the 
China  International  Exhibition  Cen¬ 
ter  in  Beijing,  China.  The  Diisseldorf 
Trade  Fair  Company  is  renowned  as 
the  oiganizer  of  interpack,  the  world’s 
largest  trade  fair  for  packaging  ma¬ 
chinery  and  materials  and  confection¬ 
ery  machinery.  For  further  informa¬ 
tion,  contact  Dusseldorf  Trade  Shows, 
New  York,  70  West  36th  St.,  Suite 
605,  New  York,  NY  10018;  telephone 
(800)  232-3914;  (212)  3564)407;  fax 
(212)  3564)420. 


•  6-9,  lAMFES  Annual  Meeting, 
in  Orlando,  FL  at  the  Hyatt  Regency 
Grand  Cypress  Hotel.  For  additional 
information,  call  (800)  369-6337; 
(515)  276-3344;  fax  (515)  276-8655. 

•20-23,  9th  Australian  Food 
Microbiology  Conference,  to  be  held 
in  Syndey.  All  inquiries  regarding  sub¬ 
mission  of  papers,  registration,  exhibi¬ 
tion  p)articipation  or  sp)onsorship  may 
be  directed  to  the  Conference  Secre¬ 
tariat  at  GPO  Box  2609,  Sydney  NSW 
2001,  phone(02)  241 1478;  fax  (02)  251 
3552,  e-mail:  reply@icmsaust.com.au. 

•11-18,  17th  International 
Workshop  on  Rapid  Methods  and 
Automation  in  Microbiology  XVn, 
in  Manhattan,  KS.  A  symposium  will 
occur  onjuly  1 1  and  1 2.  Contact  Daniel 
Y.C.  Fung,  telephone  (913)  532-5654; 
fax  (913)  532-5681 ;  e-maU:  DANFUNG 
©KSU.KSU.EDU. 
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Julie  Cattanach,  Membership  Coordinator,  lAMFES,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  Iowa  50322-2863;  telephone  (5 1 5)  276-3344  or 
(800)  369-6337;  e-mail  iamfesms@dwx.com 
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YOUR  FULL  SERVICE  FOOD  AND 
ANALYTICAL  CONSULTING 
LABORATORY 


•  FOOD  CHEMISTRY 

•  ENVIRONMENTAL  CHEMISTRY 

•  MICROBIOLOGICAL  ANALYSES 

•  PRODUCT  DEVELOPMENT- 

PILOT  PLANT 

•  CONTRACT  RESEARCH 

•  PROBLEM  SOLVING 

•  HACCP  TRAINING-AUDITS 

•  PLANT  SANITATION/GMP  SURVEYS 


ABC  RESEARCH  CORPORATION 


3437  S.W.  24lh  Avenue 
Gainesville,  FL  32607 
(352)  372-0436  FAX:  (352)  378-6483 
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CIP  LUBE 

Developed  specifically  to  meet  the  demand  for  a 
lubricant  for  use  with  stationary  or  in-place 
cleaning.  Washes  off  easily— no  dismantling  of 
tubing,  valves,  gaskets  and  seals.  CIP  Lube  is 
used  by  most  of  the  nation's  leading  dairies. 

Write  for  FREE  Trial  Tube 
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lAMFES  Offers  the  Dairy  Practices  Council 
^^Guidelines  for  the  Dairy  Industry” 

lAMFES  has  agreed  with  the  Dairy  Practice  Council  to  distribute  their  “Guidelines  for  the  Dairy  Industry.  ”  DPC  is  a  non-profit 
organization  of  education,  industry  and  regulatory  personnel  concerned  with  milk  quality  and  sanitation  throughout  the  United  States. 
In  addition,  its  membership  and  subscriber  rosters  list  individuals  and  organizations  throughout  the  United  States,  Canada  and  other 
parts  of  the  world. 

For  the  past  26  years,  DPC’s  primary  mission  has  been  the  development  and  distribution  of  educational  guidelines  directed  to 
proper  and  improved  sanitation  practices  in  the  production,  processing,  and  distribution  of  high  quality  fluid  milk  and  manufactured 
dairy  products. 

The  DPC  Guidelines  are  written  by  professionals  who  comprise  five  permanent  Task  Forces.  Prior  to  distribution,  every 
Guideline  is  submitted  for  approval  to  the  State  Regulatory  Agencies  in  each  of  the  member  states  which  are  now  active  participants 
in  the  DPC  process.  Should  any  official  have  an  exception  to  a  section  of  a  proposed  guideline,  that  exception  is  noted  in  the  final 
document. 

The  Guidelines  are  renown  for  their  common  sense  and  useful  approach  to  proper  and  improved  sanitation  practices.  We  think 
that  they  will  be  a  valuable  addition  to  your  professional  reading  library. 


The  entire  set  consists  of  54  guidelines  including: 

1  Planning  Dairy  Freestall  Bams 

2  Effective  Installation,  Cleaning  and  Sanitizing  of  Milking 
Systems 

3  Selected  Personnel  in  Milk  Sanitation 

4  Installation,  Cleaning,  &  Sanitizing  of  Large  Parlor  Milking 
Systems 

5  Directory  of  Dairy  Farm  Building  &  Milking  System 
Resource  People 

7  Sampling  Fluid  Milk 

8  Good  Manufacturing  Practices  for  Dairy  Processing  Plants 

9  Fundamentals  of  Cleaning  and  Sanitizing  Farm  Milk  Handling 
Equipment 

10  Fluid  Milk  Shelf-Life 

1 1  Sediment  Testing  and  Producing  Clean  Milk 

13  Environmental  Air  Control  &  Quality  for  Dairy  Food  Plants 

14  Clean  Room  Technology 

16  Handling  Dairy  Products  From  Processing  to  Consumption 

17  Causes  of  Added  Water  in  Milk 

18  Fieldperson’s  Guide  to  Troubleshooting  High  Somatic  Cell 
Counts 

21  Raw  Milk  Quality  Tests 

22  Control  of  Antibacterial  Drugs  and  Growth  Inhibitors  in  Milk 
and  Milk  Products 

23  Preventing  Rancid  Flavors  in  Milk 

24  Troubleshooting  High  Bacteria  Counts  of  Raw  Milk 

25  Cleaning  and  Sanitizing  Bulk  Pickup  and  Transport  Tankers 

28  Troubleshooting  Residual  Films  on  Dairy  Farm  Milk  Handling 
Equipment 

29  Cleaning  and  Sanitizing  in  Fluid  Milk  Processing  Plants 

30  Potable  Water  on  Dairy  Farms 

31  Composition  and  Nutritive  Value  of  Dairy  Products 

32  Fat  Test  Variations  in  Raw  Milk 


33  Brucellosis  and  Some  Other  Milkbome  Diseases 

34  Butterfat  E)eteiminations  of  Various  Dairy  Products 

35  Dairy  Plant  Waste  Management 

36  Dairy  Farm  Inspection 

37  Planning  Dairy  Stall  Bams 

38  Preventing  Off-flavors  in  Milk 

39  Grade  A  Fluid  Milk  Plant  Inspection 

40  Controlling  Fluid  Milk  Volume  and  Fat  Losses 

41  Milkrooms  and  Bulk  Tank  Installation 

42  Stray  Voltage  on  Dairy  Farms 

43  Farm  Tank  Calibrating  and  Checking 

44  Troubleshooting  Dairy  Bam  Ventilation  Systems 

45  Gravity  Flow  Gutters  for  Manure  Removal  in  Milking  Bams 

46  Dairy  Odor  Control 

47  Naturally  Ventilated  Dairy  Cattle  Housing 

48  Cooling  Milk  on  the  Farm 

49  Postmilking  Teat  Dips 

50  Farm  Bulk  Milk  Collection  Procedures 

51  Controlling  the  Accuracy  of  Electronic  Testing  Instmments  for 
Milk  Components 

52  Emergency  Action  Plan  for  Outbreak  of  Milkbome  Illness  in 
the  Northeast 

53  Vitamin  Fortification  of  Fluid  Milk  Products 

54  Selection  and  Constmction  of  Herringbone  Milking  Parlors 

56  Dairy  Product  Safety  (Relating  to  Pathogenic  Bacteria) 

57  Dairy  Plant  Sanitation 

58  Sizing  Dairy  Farm  Water  Heater  Systems 

59  Production  and  Regulation  of  Quality  Dairy  Goat  Milk 

60  Trouble  Shooting  Microbial  Defects:  Product  Line  Sampling 
&  Hygiene  Monitoring 

63  Controlling  the  Quality  &  Use  of  Dairy  Product  Rework 
65  Installing  &  Operating  Milk  Precoolers  Properly  on  Dairy 
Farms 


If  purchased  individually,  the  entire  set  would  cost  $219.  We  are  offering  the  set,  packaged  in  three  loose  leaf  binders  for 
$125  plus  $9  shipping  and  handling  (outside  the  U.S.,  $21  for  shipping  and  handling). 

Information  on  how  to  receive  new  and  updated  Guidelines  will  be  included  with  your  order. 

To  purchase  this  important  source  of  information,  complete  the  order  form  below  and  mail  or  FAX  (515-276-8655)  to  lAMFES. 

Please  enclose  $125  plus  $9  shipping  and  handling  for  each  set  of  Guidelines.  Shipments  outside  the  U.S.  are  $125  plus 
$21  shipping  and  handling. 

Payment  in  U.S.  $  drawn  on  a  U.S.  Bank  or  by  credit  card. 

Name: _ Phone  No. _ 

Company: _ 

Street  Address: _ 

City,  State/Province,  Code: _ 

VISA/MC'AE  No.: _ Exp.  Date: - 
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The  International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 

6200  Aurora  Avenue,  Suite  200W  •  Des  Moines,  Iowa  50322-2863  •  (515)  276-3344  or  (800)  369^337 


SHIP  TO:  (Please  print  or  type.  All  areas  most  be  completed  in  order  to  process.) 


lAMFES 


Name _ 

Job  Title _ 

Address _ 

Oty _ 

Country _ 

Office  Telephone  # . 


Company  Nome 


State  or  Province 
Zip/Postol  Code  _ 


lAMFES  Booklets 


Description 

Member  or 
Gov't.  Price 

Non-Member 

Price 

Procedures  to  Investigate  Waterborne  Illness— 2nd  Edition 

$8.00 

$16.00 

Procedures  to  Investigate  Foodbome  Illness— 4th  Edition 

6.00 

12.00 

Procedures  to  Investigate  Arthropod-borne  and  Rodent-bome  Illness 

6.00 

12.00 

Procedures  to  Implement  the  Hazard  Analysis  Critical  Control  Point  System 

6.00 

12.00 

Pocket  Guide  to  Dairy  Sanitation  (minimum  order  of  10) 

.50 

.75 

Multi|»l«  copiM  availabi*  at  raducoel  pricas.  Shipping/Handling  (See  Below) 

Phone  our  order  desk  for  pricing  information  on  quantities  of  25  or  more.  Booklet  Total 


3-A  Sanitary  Standards 


Description 

Member  or 
Gov't.  Price 

Non-Member 

Price 

Complete  Set  3-A  Dairy  Standards 

$60.00 

$120.00 

Complete  Set  3-A  Dairy  &  Egg  Standards 

75.00 

150.00 

.3-A  Egg  Standards 

25.00 

50.00 

Five-year  Update  Service  on  3-A  Sanitary  Standards,  3-A  Dairy  &  Egg  Standards 

80.00 

160.00 

Mail  order  to  the  lAMFES  address  listed  above,  or 
call  (515)  276-3344,  (800)  369-6337  (U.S.  and  Canada); 
or  fax  your  order  to  (5 1 5)  276-8655. 


Shipping/Handling  (See  Below) 
3-A  Sanitary  Standards  Total 

Total  Order  Amount 


Method  of  Payment 


□  CHECK  OR  MONEY  ORDER  ENCLOSED 
□  MASTERCARD  □  VISA  □  AMERICAN  EXPRESS 


Exp.  Date _ 

SIGNATURE . 


PAYMENT  MUST  BE  ENCLOSED  FOR 
ORDER  TO  BE  PROCESSED 

★  U.S.  FUNDS  ON  U.S.  BANK  ir 


Shipping  and  Handling 


lAMFIS  booklets 

Within  U.S. 

First  btxjklet . $2.00 

Each  additional  booklet . $1.00 

Pocket  Guide  to  Dairy  Sanitation-per  10  ..  $2.50 

Outside  U.S. 

First  booklet . $4.00 

Each  additional  booklet . $1.00 

Pocket  Guide  to  Dairy  Sanitation— per  10  ..  $3. 50 

3>A  Sonitory  Standards 

Within  U.S.  (each  item) . $6.25 

Outside  U.S.  (each  item) . $10.25 
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The  International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  founded  in  1911,  is  a  non-profit 
educational  association  of  food  protection  professionals.  The  I  AM  FES  is  dedicated  to  the  education  and 
service  of  its  members,  specifically,  as  well  as  industry  personnel  in  general.  Through  membership  in  the 
Association,  I  AM  FES  members  are  able  to  keep  informed  of  the  latest  scientific,  technical  and  practical 
developments  in  food  protection.  I  AM  FES  provides  its  members  with  an  information  network  and  forum  for 
professional  improvement  through  its  two  scientific  journals,  educational  annual  meeting  and  interaction  with 
other  food  safety  professionals. 


ttlioareLWHeinliersf 


WJyireTljevlA^ 

Your  Benefite  as  an  lYMFES  Member 


ToFiniiOutHore... 


The  Association  is  comprised  of  a  diverse  membership  of  over  3,200  from 
75  nations.  I  AM  FES  members  belong  to  all  facets  of  the  food  protection 
arena.  The  main  groups  of  Association  members  fall  into  three  categories: 
Industry  Personnel,  Government  Officials  and  Academia. 

ESHBmbcrS?  diversity  of  its  membership  indicates  that  lAMFES  has  something  to 

offer  everyone  involved  in  food  protection  and  public  health. 

UMFES  HBmbcr  Dairy,  Food  and  Environmental  Sanitation  —  Published  monthly,  this  is  the 
official  journal  of  I  AM  FES.  Its  purpose  is  the  disseminating  of  current  infor¬ 
mation  of  interest  to  the  general  I  AM  FES  membership.  Each  issue  contains 
three  to  five  informational  applied  research  or  general  interest  articles, 
industry  news  and  events,  association  news,  columns  on  food  safety  and 
environmental  hazards  to  health,  a  food  and  dairy  industry  related  products 
section,  and  a  calendar  of  upcoming  meetings,  seminars  and  workshops.  All 
regular  lAMFES  members  receive  this  publication  as  part  of  their  member¬ 
ship. 

lournal  of  Food  Protection  —  A  refereed  monthly  publication  of  scientific 
research  and  authoritative  review  articles.  Each  issue  contains  15  to  20 
technical  research  manuscripts  and  one  to  five  articles  reporting  a  wide 
variety  of  microbiological  research  pertaining  to  food  safety  and  quality. 
The  Journal  of  Food  Protection  is  internationally  recognized  as  the  leading 
publication  in  the  food  and  dairy  microbiology  field.  This  journal  is  available 
to  all  individuals  who  request  it  with  their  membership. 

The  lAMFES  Annual  Meeting  —  Held  in  a  different  city  each  year,  the 
lAMFES  Annual  Meeting  is  a  unique  educational  event.  Three  days  of 
technical  sessions,  scientific  symposia  and  commercial  exhibits  provide 
members  and  other  industry  personnel  with  over  200  presentations  on  the 
most  current  topics  in  food  protection.  It  offers  the  opportunity  to  discuss 
new  technologies  and  innovations  with  leading  authorities  in  various  fields 
concerned  with  food  safety.  lAMFES  members  receive  a  substantially 
reduced  registration  fee. 

To  learn  more  about  lAMFES  and  the  many  other  benefits  and  opportunities 
available  to  you  as  a  member,  please  call  (515)  276-3344  or  (800)  369-6337; 
fax  (515)  276-8655. 

“The  mission  of  lAMFES  is  to  provide  food  safety  professionals  worldwide  with  a 
forum  to  exchange  information  on  protecting  the  food  supply” 
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MEMBERSHIP  APPLICATION 


shipping  Charges:  Outside  U.S.  _ Surface  ($22.50  per  jaurnal) 


AIRMAIL  ($95.00  per  journal) 


.  AREAS  MUST  RE  COMPIEIE0  fOR  ORDER  TO  RE  PROCESSED 


Company  Name. 


M.I.  Last  Name 


Job  Title. 


State  or  Province. 


Postal/Z4)+4. 


OfiSce  Telephtme  # - 

e-mail# _ 

Membership:  _ New 

Mail  Entire  Form  to: 

lAMFES 

6200  Aurora  Ave,  Suite  200W 
DCS  Moines,  lA  50322-2863 

OR  Use  Your  Charge  Card: 

(800)  369-6337  (U.S.  &  Canada) 
(515)  276-3344 
(515)  276^55  FAX 


_  U.S.  FUNDS  on  U.S.  BANK 

.  Renewal  Methoel  of  Pay ment 

□  CHECK  OR  MONEY  ORDER  ENCLOSED 
□  MASTERCARD  □  VISA  □  AMERICAN  EXPRESS 


Exp.  Date . 


SIGNATURE 
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This 

publication  is 
available  in 
microform. 


Ploaao  send  information  about  these  titles 


Coopany/Institution 


University  Microfilms  International 
reproduces  this  publication  in  microform:  micro¬ 
fiche  and  16mm  or  35mm  film.  For  information 
about  this  publication  or  any  of  the  more  than 
13,000  titles  we  offer,  complete  and  mail  the 
coupon  to:  University  Microfilms  International, 
300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106.  Call  us 
toll-free  for  an  immediate  response:  800-521-3044 
Or  call  collect  in  Michigan,  Alaska  and  Hawaii: 
313-761-4700, 


University 

MicrdPilms 

International 


PocketSwab 

Pre-op  Monitoring  of 
Sanitation  Effectiveness 
has  never  been 
SWAB  Easier  or  Faster 

•  Single  Service  ATP  Hygiene  Swab 

#  Fastest  and  Most  Sensitive 

#  Room  Temperature  Stable 

•  No  Glass  No  Tools 

#  Option  to  Collect  and  Hold  up  to  Six  Hours 

•  Reclean  and  Retest  Suspect  Areas  Faster 


rwisr 

SECONDS 

COUNT. 


COUNT 


Call  Now. 
800  343-2170 

617  322-1523 


ChARivi  Sciences  Inc. 

36  FRANKLIN  STREET  MALDEN  MA  02148  USA 
_  61 7  322-1 523  FAX  61 7  322-31 41 

Nothing  works  like  a  Charm. 


Please  circle  No.  121  on  your  Reader  Service  Card 
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